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ABSTRACT 
This project contributed to the global effort to recruit women into STEM fields, focusing on 
Switzerland. The goal was to help NTB Buchs find ways to recruit more female students to their 
Systems Engineering program. The team interviewed women on NTB’s campus to better 
understand the culture of NTB, while also analyzing the effectiveness of the Girls’ Day event 
through observations and surveys. The project resulted in a set of proposals and recommendations 
for NTB.  
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EXECUTIVE SUMMARY 
This report provides the background research, methodology, findings, and recommendations of a 
team of students from Worcester Polytechnic Institute working with Juliet Dawnay and Regula 
Roffler of Neues Technikum Buchs (NTB) to improve the participation of women in the NTB 
Systems Engineering program, which has very few women currently attending. The problem in 
general is the lack of women in Science, Technology, Engineering, and Mathematics (“STEM”) 
fields internationally, a problem which has had both private and government funding applied to 
solving it. In Switzerland, the engineers currently employed are retiring at a faster rate than new 
engineers are being employed, creating a need for a bigger engineering workforce to draw from. The 
purpose of this project was to help NTB find ways to recruit more female students to their Systems 
Engineering program. 
 
To help address some of these interconnected issues, the team analyzed the existing research on the 
subject of women in STEM and engineering programs along with the views of NTB students and 
staff to determine local influences on engineering students’ choices. The design and effectiveness of 
Girls’ Day at NTB, a program designed to help young female students discover engineering, was 
also evaluated. These activities were then used to create a sustainable plan for future outreach to and 
recruitment of women in the Systems Engineering program at NTB. Findings include:  
 
 Mentoring and shadowing programs will allow young female students to be exposed to the 
school and get a better understanding of what engineering is 
 Programs designed with women in mind on the NTB campus will create momentum for 
more women to want to be a part of the school 
 Educating parents and teachers can be included in the current outreach programs that the 
NTB marketing team has in place 
 Girls’ Day is a well-constructed program which seems to increase participants’ interest in 
engineering, but would benefit from minor adjustments and better marketing 
 
The report generates a plan for outreach that can be used over a series of years. The major areas that 
are mentioned deal with the way NTB connects with potential female students. The following are 
the recommendations that were created based on the findings:  
 
 Increase the Frequency of Girls’ Day 
 Create Specific NTB Pamphlets for Women 
 Radio/Print Advertisements for Girls’ Day 
 Online Promotion of NTB  
 Quarterly or Yearly Gathering for Women 
 Mentoring Program 
 Shadowing Program 
 Education for Parents and Teachers 
 
There are currently limitations to certain aspects of these recommendations that are also addressed 
in this report. In the future, however, these limitations may become immaterial, allowing for a 
greater number of propositions to be put in motion. 
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CHAPTER 1: INTRODUCTION 
Men worldwide have long dominated Science, Technology, Engineering, and Mathematics fields, 
known in the United States as the “STEM” fields. Historically, women have rarely had access to the 
education needed to succeed in such fields, or were simply overshadowed by their male 
counterparts. Although certain science fields, such as biology, have boasted high numbers of women 
in the past few decades, the struggle for gender equality among engineering fields in particular is an 
internationally recognized issue with a good deal of research paid to it. In the United States, for 
example, a study done in 2011 showed that only 13.4 percent of engineers in the field were women, 
and only 18.4 percent of bachelor’s degrees in engineering fields were awarded to female students 
(MIT/ASEE).  To combat these low numbers of women in engineering fields, many governments 
have funded programs in both the academic and the corporate worlds in an attempt to increase 
gender diversity. Progress has been made, but such progress is slow due to the high number of 
interlocking changes needed across a spectrum of venues. 
 
Switzerland shares this struggle to bring women into the STEM workforce. In Switzerland, the 
median age of the population is 42, and only 26 percent of the population is under the age of 25 
(Index Mundi). The current workforce is retiring and there is a need to recruit a new workforce 
from the younger generation, especially in engineering fields. However, not enough students go into 
the field to supply the demand, and students studying in engineering fields are generally men. An 
upcoming decrease in the number of students attending universities in Switzerland is expected since 
only 11 percent of the population is between the ages of 15 and 24. This will increase competition 
between universities for students. At NTB, only around 5 percent of the students accepted to the 
Systems Engineering program every year have been women. NTB hopes to increase the number of 
women enrolled in this program, as this could have a big impact both on increasing the number of 
incoming students and bringing new engineers to the Buchs community (Dawnay, Roffler 2015 
Interview). 
 
The lack of women in engineering fields is a global issue that has been well-researched and actively 
pursued. This research has shown that major factors that lead to choice of a student’s major and 
career may include parental pressure, exposure (or lack thereof) to STEM fields at formative ages, 
and teacher influence (Demetry 2015 Interview). At Worcester Polytechnic Institute (WPI), a 
program called Camp Reach encourages middle school girls to become involved in engineering. 
Programs like Camp Reach can be found across the globe, all focusing on changing the perception 
of engineering. These programs encourage group work rather than competition, show girls how 
engineers help the world, and make engineering feel more familiar, like something they feel they 
could do. Research has found that it is important to reach girls at a young age, before they decide on 
what career they would like to pursue (Sontgerath 2015 Interview). It is also important to have a 
program that has role models close to the age of the participant to make engineering more 
approachable, have hands-on activities to keep students engaged, and to make sure the parents 
understand what the program is about (Demetry, Sontgerath 2015 Interview). NTB holds a program 
called Girls’ Day to increase the participation of women. Girls’ Day takes female secondary school 
students through the process of making a radio that exposes them to different aspects of 
engineering. This program has grown over the course of its existence, showing success in its goals 
(Dawnay, Roffler 2015 Interview). 
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Despite previous reports and encouragements to increase the number of women in STEM fields, 
there is still much progress to be made. At NTB, there are very few female students and only one 
female professor. Even though there are programs designed to encourage girls to pursue STEM 
fields (or “MINT” fields, as they are known in Europe: Mathematics, Informatics, Natural sciences, 
and Technology), there is still a large disconnect between liking a camp and choosing engineering as 
a career (Dawnay 2015 Interview). There is still a lot that needs to be accomplished before there is 
an equal number of men and women studying and working in engineering. 
 
The mission of this project was to create a plan to help NTB increase the number of women in their 
Systems Engineering program. The team has conducted background research, observed and 
analyzed Girls’ Day, and interviewed women at NTB, in order to better understand the points of 
view and concerns of the people involved, as well as women currently enrolled in Systems 
Engineering programs at NTB. Increasing the number of women engineers at NTB means that 
there will be more students at the university, NTB will become a more competitive university, and 
there will be more women engineers to positively impact the community. The following report 
includes: detailed background research collected from pre-existing studies; an outline of the team’s 
plan to reach the end goal; observations and findings from the surveys, interviews, and programs 
done by the team; and proposals that form a plan for NTB to use. This plan was made to fit the 
cultural and educational tracks in Switzerland-Buchs. 
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CHAPTER 2: BACKGROUND 
All around the world, women have not traditionally been well-represented in STEM fields. This 
makes increasing the number of women in engineering and related fields a global project. As such, 
the issue has generated international interest, resulting in a myriad of studies dedicated to figuring 
out why the numbers of women in STEM or MINT fields are so low and how to best increase these 
numbers. This is a complex issue, as different cultures and different situations all turn up different 
conclusions. As a question of people and culture, answers are as complex and varied as the peoples 
and cultures themselves. The deeper one delves into these issues, the more the question becomes 
not only the participation of women in STEM fields, but the participation of women in modern 
society, adding yet another level of intricacy and difficulty to an already sensitive topic. This a 
simple, overarching solution entirely impossible on any scale without adaptation; given the small 
scope of this project, the goal becomes to introduce new possibilities that will push the trend in the 
correct direction, rather than trying to solve any problem overnight. Fortunately, great amounts of 
effort internationally have been put into creating ideas, insights, and resources for people to learn 
from and adapt to specific contexts. To this end, the city of Buchs and NTB in Switzerland provides 
an interesting opportunity. 
 
In many of the local companies in Buchs, the demand for Swiss engineers from local schools is not 
being met. People living in the Buchs area often wish to stay close to home for both school and 
work, and thus an opportunity to increase the numbers of students at NTB exists if more local 
women were to enter engineering fields. If only a small percentage of the current engineers are 
women, then it stands to reason that there may be a large number of potential engineers among 
women who are simply not going into the field. The first step to tapping into this resource is to 
make engineering more visible to young women as a career choice, and then in turn increase the 
number of women who go on to study engineering at university. Many of these engineering 
universities are already seeking to increase their attendance. NTB is one such university that seeks in 
particular to improve the number of female participants in their Systems Engineering program. 
 
This project covers the intersection of the social questions of female participation and changing 
gender roles with the economic need for more engineers at universities and in the work force in 
Switzerland. This chapter will examine some pieces of the broader issues as well as outline the 
specific information needed to understand the project at NTB. 
 
The chapter begins by introducing some examples of successful engineering programs 
internationally, followed by a sampling of the discussions happening on the topic of STEM in recent 
years. The chapter goes on to cover some of the challenges and progress of women in STEM fields 
and some of the cultural factors that may affect women’s career choices in both the US and 
Switzerland. Finally, this chapter introduces the Girls’ Day program that this project focuses on and 
details some of the research sources used in the creation of this project in order to better understand 
the team’s process. Together, these topics will introduce the background needed to design a 
program focused on bringing more women into engineering at NTB. 
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2.1 International Interest in STEM Programs 
The lack of women engineers is thought of as a global issue that is actively pursued in the United 
States (see APPENDICES 
Appendix A for specific data). There are a series of college programs trying to increase the 
participation of women in the engineering field. Typically, the most successful programs have certain 
strategies in common. The most valued strategy is to change the perception women have of 
themselves. The North Carolina Community College did a campaign in which they asked women to 
picture themselves as engineers, showing them examples of successful women on a national scale 
along with local women who graduated with great jobs. Faced with examples of successful female 
engineers, the women participating in the study showed a much higher level of confidence in their 
own potential (Morris 4). 
 
Ginger Wange, manager of STEM Development for SciGirls and Twin Cities Public Television, 
created seven useful steps to help encourage girls to join engineering. Among them was teaching 
collaboration instead of competition, assigning mentors to help guide them through school and 
provide positive feedback that encouraged a change in mindset towards STEM (Chang, 34). Other 
programs nationwide have found that increasing the number of female faculty also encouraged more 
girls to study engineering because female faculty were better equipped to understand what females in 
engineering need to be successful. 
2.1.1 Successful US Engineering Programs  
The most successful engineering universities in the US are the Massachusetts Institute of 
Technology, California Institute of Technology, and Stanford University (US News). According to 
the official websites of these universities, 35 percent of MIT’s engineers are women, Caltech has 31 
percent, and Stanford stands at 29 percent (MIT, CalTech, Stanford). The reason why MIT has the 
highest ratio may be that MIT has been fighting to increase the participation of women in 
engineering since the 1990s, when women represented only 7 percent of the faculty. The women 
faculty reported that they felt marginalized, unrepresented, and struggled with work-life balance. 
MIT administration took steps to rectify this, identifying and addressing issues of concern (MIT). 
 
The new strategy was to find and recruit outstanding women to join MIT’s faculty. From all over the 
world, successful female professors were contacted and offered jobs teaching at MIT. The women 
were asked about their concerns, issues at work, comments from their families, and their plans for 
their family in the future. 
 
The program was successful in answering problems listed by the faculty and this started to increase 
the number of female faculty members at MIT, which can be seen in Figure 1 below: 
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Figure 1 - Percentage of Women Faculty at MIT (Hockfield, 2011) 
In the United States, CalTech is often considered the best institute of engineering. Of the total new 
students in 2012, however, only 37.1 percent were female, with 38.3 percent of the entire student 
body being female. As a relatively small school, with slightly less than one thousand (997) 
undergraduate attendees in 2012, this means that only 382 women were attending this prestigious 
institute (CalTech). The school’s admission process aims to remove any favoritism, admitting only 
the best applicants based on their preparation for study. With this aim, the number of female 
students has actually been rising for the past decade or so. This combination may be indicative of a 
higher number of women getting good primary and secondary educations more than an indicator of 
a good recruitment program for women, however (Caltech). 
 
On a different level, Harvey Mudd College in the United States recently saw its first graduating class 
with a majority of engineering students being female. 56 percent of the graduating engineers of 2014 
were female, marking the first female majority in the engineering program since the school’s 
founding. Harvey Mudd is a much younger college, founded in 1955, which is geared towards 
creating a welcoming environment for all. One of the six themes Harvey Mudd uses to outline its 
aspirations as a college is also specifically dedicated to diversity (Harvey Mudd). 
2.1.2 Successful European Union and Swiss Engineering Programs  
According to Times Higher Education, the most successful engineering universities are the University 
of Cambridge, Imperial College of London, and University of Oxford in the EU (Times Higher 
Education, 2011). At the University of Cambridge, 24 percent of the engineering students are women. 
This may be in part due to the types of engineering fields offered at the University of Cambridge, 
where only chemical and manufacturing engineering are offered (University of Cambridge). 
 
At the University of Oxford, the percentage of women in engineering is 39 percent. The engineering 
field offered there is called Engineering Science, and is a more generalized field of engineering 
(University of Oxford). At the Imperial College of London, where a great diversity of engineering 
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fields are offered, 34 percent of the engineering students are female (Imperial College of London) 
(see Appendix B). 
 
The top universities for engineering in Switzerland are widely considered to be the Swiss Federal 
Institute of Technology Zurich (ETH) and Ecole Polytechnique Federale de Lausanne (Times Higher 
Education). 30 percent of the students at ETH Zurich are women, but 92 percent of faculty are men. 
This led the administration to prepare a report on “Women in Science”. In this report, three female 
faculty members were chosen and interviewed. The interview questions included, “Why did you 
choose to study a STEM subject?” and, “What motivates your work?” This report was prepared in 
order to attract more women to ETH, especially at the faculty level and in STEM fields, where there 
was a high demand (Hall, 2012). 
 
 
Figure 2 - Percentage of Women at EPFL (EPFL, 2014) 
2.1.3 National Programs for STEM 
The National Girls Collaborative Project (NGCP) is a project that started in the US in 2002. It aims 
to address gender inequality by doing projects and creating programs, working closely with the 
National Science Foundation (NSF), and provides a wealth of information and resources (see 
Section 2.6.1 for a more detailed account of these resources). For example, during K-12 education, 
girls and boys do not perform differently in maths and sciences, but their interests differ. Boys are 
three times more likely to be interested in STEM fields when compared to girls. According to 
research by the National Science Board (2012), in higher education, only 18 percent of the students 
in engineering and computer science fields are women. Both female and male students took math 
and science at similar rates. However, selection of advanced courses differed by gender. Half of the 
female students take advanced biology whereas only 39 percent of the male students take the same 
course. 42 percent of the male students took advanced physics compared to 36 percent of female 
students. In addition, males are six times more likely to study an engineering major. At the 
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workforce level, although women constitute 47 percent of the total workforce, only 27 percent of 
the science and engineering workforce is women (NGCP). 
 
The NGCP publicized several useful reports. A study done by the Institute of Educational Sciences 
to encourage girls in math and science suggests that students should be taught that academic abilities 
can be improved. It is also recommended that girls should be exposed to female role models in 
science and engineering as well as collaborative working environments. A different report by the 
American Association of University Women (AAUW), called “Why so Few? Women in Science, 
Technology, Engineering, and Mathematics”, concentrates on the fields that women tend to select. 
For example, female students concentrate on psychology, social sciences, and art subjects (NGCP). 
 
One program created by the NGCP, named “Above and Beyond Students”, was set in Charlotte, 
North Carolina. The goal of the program was to increase the confidence levels and self-respect of 
students by providing afterschool tutoring. This helps young girls to be more confident in STEM 
fields by helping them with Math and Science homework. They also provide information sessions to 
parents to improve and strengthen the family unit and prepare them for the global 21st century 
community (NGCP). 
 
Another program developed by the NGCP, “Chem-Teens”, focuses on general science fields at 
Purdue University. The program aims to educate local junior and senior high school girls about their 
abilities in math and science courses, and encourage them to pursue majors in STEM fields. They 
are introduced to female students and female faculty to let them talk to someone who knows the 
challenges in science from the female perspective. This program also provides the students with the 
opportunity to interact with some of the top female researchers in chemistry, and learn not only 
about their cutting edge research, but their career paths and decisions that led Purdue’s female 
faculty to their current positions. One unique aspect of the event is that each high school student is 
paired with a Purdue graduate or undergraduate student in chemistry or engineering. Participants 
have the opportunity to discuss the challenges of being a science major with a student who is 
engaged in successfully pursuing and accomplishing her educational goals (NGCP). 
 
A different example program by NGCP, called “Archer Young Scientist and Engineers”, is a STEM 
program at The Archer School for Girls in Los Angeles, California. The program focuses on helping 
and increasing the participation of girls in general sciences, technology, engineering, math, and 
computer science. The mission of the school is to challenge and support young women in STEM 
fields. Their main goal is to help women develop a passion for science and realize their abilities. This 
program also aims to create and sustain a learning environment that best fits girls. 
 
One more NGCP program, called “Are You a Tech Savvy Girl”, is a STEM program at Illinois 
Institute of Technology in Wheaton, Illinois. This program was brought forth to break the barriers 
for women and girls by introducing STEM programs to middle school students. During the morning 
hours, this program provides 6th – 8th grade girls with a good sense of what it’s like to be a scientist, 
an engineer, or to be in any STEM career. In the afternoon, this program aims to provide students 
with the best advice on how to prepare for studying STEM fields. The last part of the day is 
dedicated to fun activities. 
 
Boys & Girls Club of Corvallis is a STEM program created by the NGCP. The goal of this program 
is to provide young girls with the opportunity to grow athletically, socially, and intellectually in a 
challenging environment. This program promotes diversity by bringing together young people from 
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different cultural and economic backgrounds. The program aims for the girls to be able to sustain 
meaningful relationships, develop a positive self-image, participate in the democratic process, and 
respect their own and others' cultural identities. The mission of the program is to help young people 
to reach their full potential as productive, responsible, and caring citizens. 
 
Burlington Elementary STEM Lab in Burlington, Kentucky is a program created for Kindergarten 
through 5th grade students so they can develop scientific skills at a young age. The main purpose is 
to help students develop a passion for STEM fields through hands-on, inquiry based, easy 
experiments. 
 
Chaney STEM Campus is a program created to assist young students between 6th and 12th grade to 
develop math and science skills. This program aims to give students at Youngstown City Public 
School the highest quality learning experiences possible by focusing on science, technology, 
engineering, and math in a question-and-answer-based environment. 
2.2 Voices in STEM 
2.2.1 Angela Merkel  
Before becoming one of the most powerful leaders in the world, German Chancellor Angela Merkel 
was a scientist. Specifically, she studied physics at the University of Leipzig, earning a doctorate in 
1978, and later worked as a chemist at the Central Institute for Physical Chemistry, Academy of 
Sciences (Bio 2015). Merkel worked at the Germany Academy of Sciences in Berlin where she earned 
her doctorate in physics specializing in Quantum Chemistry. She has also written many scientific 
papers on physical chemistry (Orth 2015). When asked about Girls’ Day, Merkel said, “I support 
Girls' Day, because I think this form of personal career guidance is very important. Girls' Day 
benefits girls and businesses alike. In many professions, with main practice areas of mathematics, 
computer science, science, and technology, the so-called STEM professions, earnings and career 
prospects are very good. In addition, the demand for well-trained specialists with STEM skills 
continues” (Ortman 2015, translated).  
2.2.2 Larry Summers, Women and Science  
In 2005, Larry Summers, former Harvard University President from 2001-2006, made remarks at the 
NBER Conference on Diversifying the Science & Engineering Workforce. His speech was given 
from notes, with nothing formally prepared, and was controversial in its discussion of reasons why 
there are not more women in the science fields (Hemel). His speech raised a lot of eyebrows, but it 
brought attention to a controversial topic. The following excerpt from Summers speech holds a part 
of where the controversy comes from: “My point was simply that the field of behavioral genetics 
had a revolution in the last fifteen years, and the principal thrust of that revolution was the discovery 
that a large number of things that people thought were due to socialization weren't, and were in fact 
due to more intrinsic human nature, and that set of discoveries, it seemed to me, ought to influence 
the way one thought about other areas where there was a perception of the importance of 
socialization” (Summers). 
 
Certain people took his words in a malicious way, interpreting that he meant to say that genetic 
difference is the reason for the lack of women. This topic is not as black and white as it appears, 
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however; there are many facets to the lack of women in science. To many, this speech was 
controversial, but bringing media attention to a topic that should be discussed can be very beneficial. 
Summers’ ability to generate thought and be “provocative” is the reason why conference organizer 
Richard Freeman invited him to speak in the first place (Hemel). In response to Summers’ speech, 
New York Times writers Michael Cox and Richard Alm say, “In our efforts to create more female 
scientists, what matters are the choices and opportunities open to young women at our 
universities… in terms of education and opportunity, women are getting ever closer to a level 
playing field. If nothing else, the debate set off by Mr. Summers's remarks gives us a chance to 
recognize this remarkable change” (Cox, Alm). 
 
The discussion after the fact, including the ability to misinterpret and re-interpret the arguments, 
keeps the issue ignited. The talks that come from his speech include discussion about social issues, 
the title “STEM” (and “MINT”) in and of itself, and biological issues. The purpose of highlighting 
this speech is to show the effect it had, as the response to the speech was so overwhelming that it 
brought the discussion to the forefront. When a topic becomes visible in such a public exchange, 
people tend to show their desires to make change and improvements. 
2.3 Engineering Careers for Women 
2.3.1 Engineers in Switzerland and the EU 
With the constant improvement of technology worldwide, the demand for engineering professionals 
is very high in almost every country. In Switzerland, the percentage of engineering jobs offered has 
increased by 5 percentage points in recent years. Due to the increase in demand for engineers, 
companies in Switzerland are hiring foreign engineers, as Swiss students tend to select non-
engineering fields (Schneiderman, 2013). 
 
In 2007, Europe was ranked 9th in the number of engineering workers with a total of 109,800 
workers. However, only 9.5 percent of these workers were women, and the most important 
institutions in STEM continue to be dominantly led and managed by men. On average in Europe, 
women lead only 15.5 percent of institutions in the Higher Education Sector (She Figures). 
Although education, health and welfare, and the humanities remain female-dominated fields, science, 
mathematics and computing, and especially engineering, manufacturing and construction continue 
to host mainly male PhDs (Schumann, 2010). 
 
There may also be a gender gap in the success rates of researchers trying to obtain research funding. 
In 2010, 17 out of 22 countries reported higher success rates for men in obtaining research funding. 
However, as many different factors come into play, there is no clear relationship between the gender 
gap in studying science and gender differences in the success to obtain research funding.  
2.3.2 Difficulties of Women in the Engineering Workplace  
It is difficult to recruit women into pursuing a career in engineering when there are not many 
females that remain in the field after graduation. According to the American Psychological 
Association’s Convention, 40 percent of women who have engineering degrees have left the field, or 
never entered the field in the first place (ASHRAE Journal, 9). High percentages like this suggest 
that there may be widespread reason for women to stay away from the engineering workplace. 
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University of Wisconsin Madison produced a study, conducted by Nadya Fouand Ph.D., on why 
women did not stay in engineering. The most popular reasons found were sexist working 
environments, the glass escalator effect, and that the tolling workload requires long hours, making it 
difficult to start a family and pursue a career simultaneously (Fouand, 2011). Even more revealing 
are the testimonials found in “STEMing the Tide: Why women leave engineering”, specifically this 
statement from a woman who left the engineering field: “At my last engineering job, women were 
fed up with the culture: arrogant, inflexible, completely money-driven, sometimes unethical, and 
intolerant of my differences in values and priorities. I felt alienated” (Fouand, 2011).  What needs to 
be done to really make a difference in the number of women in engineering is not limited to the 
recruitment level of high school or during college, but extends to workplace environment and social 
stigmas. 
 
There is also a significant income gap between men and women in the workforce. After ten years of 
work, college-educated women make only about 69 percent of what their male counterparts do. This 
is a higher percentage than years prior, however, and still appears to be trending upwards. For 
starting engineers in 2010, for example, women tended to make approximately 80 percent of what 
their male counterparts did (St. Rose). Although this is a significant increase from 69 percent, this 
still shows a major disparity in the treatment of female engineers in the workforce. 
 
According to U.S. Department of Commerce, Economics, and Statistics Administration, women fill 
almost half of all jobs in the US. However, women hold less than 25 percent of STEM jobs, which 
means that women hold more than 75 percent of non-STEM-related jobs such as elementary school 
teachers, human resources, and nursing. 
 
Figure 3 - Female Participation in All Jobs and STEM jobs (Beede et al 2011) 
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A study by American Community Survey shows that STEM worker salaries differ by gender. 
Generally, women get less money per hour than their male coworkers. The chart below illustrates 
the difference in salaries. 
 
Figure 4  - Salary Difference between Men and Women in STEM and non-STEM Jobs (Beede et al 2011) 
 
A work published in 2012 by the NSF suggests that marriage-based salary penalties in STEM fields 
are explained by married women publishing fewer papers. However, marriages or having children 
are not the only explanations for women earning less. Childless and single women also earn less than 
their male workers. A study from 2009 by educational psychologist Camilla Benbow at Vanderbilt 
University shows that both female and male STEM graduate students have similar flexibility 
preferences for their future work. However, by their mid-30s, women with children do not prefer to 
have flexible working hours, whereas men with or without children and women without children in 
their 30s do not show that much opposition to having flexible schedules. In 2014, Claudia Goldin 
from Harvard University addressed that personal choices and time-flexibility preferences of women 
and men are different and that might be the main cause of the wage-difference (Ceci et al 2014). 
 
A study by David Newton and Mikhail Simuting provides important findings that cause wage 
difference. The paper argues that it is not only the gender of the worker but the age and the gender 
of the person who awards the salary. When men manage women, the salary difference is very large. 
Currently, men dominate many corporations, which might be the reason why women generally get 
paid less (Swanson 2014). 
 
The team had interviewed research assistants at NTB, and their answers are consistent with the 
argument of the paper written above. Some of the research assistants indicated in these interviews 
that they had encountered gender-based challenges in their careers. These challenges were caused by 
older men that underestimated female research assistants. 
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In a study made by the American Community Survey in 2009, it was shown that over half of female 
STEM majors study physical and life sciences, whereas only one third of male STEM majors chose 
these fields. Less than a fifth of the women study engineering, whereas about half of the male 
students study the same degree. 
 
 
Figure 5 Male and Female Participation in Different Undergraduate Programs (Beede et al 2011) 
In 1960, American women were expected to marry in their early 20s, start a family quickly, and 
devote their lives to homemaking. In an interview at the time, a woman said, “We, as the American 
women, do not expect a lot from life. We are always someone’s keeper, either our husband’s or 
children’s.” Women were legally subject to their husbands and they had no legal right to any of their 
husbands' earnings or property. However, husbands would control their wives' property (Tavaana 
2011). 
 
Although women’s rights had been an issue in the United States since 1848, the demonstrations and 
debates did not involve a lot of women. Although the suffrage movement led to big demonstrations 
in New York in the 1910s, the First World War limited the demonstrations. By the 1960s, feminist 
movements in the United States had begun. However, the massive demonstrations in the 1970s 
changed the society in the United States. The graph below illustrates the change in the percentage of 
female medical students in the US between 1952 and 2008. From 1952 to 1972, less than ten percent 
of medical students were female. With the women’s movements in the 1970s, the number of female 
students increased sharply in the US.  
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Figure 6 - Percent Woman among Medical Student Graduates (Williams et al 2013) 
Although there was a decrease in percentage of women in the workforce in some fields such as 
secretaries, nurses, and elementary teachers, the percentage of women in “men-jobs” such as bus 
drivers and police officers has been increased.  
 
 
Figure 7 - Percentage of Women in Some Occupations (Baig 2013) 
Dentists, veterinarians, physicians, and surgeons saw the largest growth in female workers. Leading 
industries with the highest percentage of women have more recently been educational services, 
healthcare, and social assistance, which hold 22.4 million women in the US (Baig 2013). 
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Figure 8 - Female Labor Market Participation between 1950 and 2010 (Bureau of Labor Statistics, 2011) 
Although the trend for the percentage of women in the workforce was increasing, after the 
economic crisis in 2001, female labor participation has been in decline. However, economic reasons 
are not the only ones. Many women who lost their jobs were working in cyclic or services-related 
jobs. With the advancement in technology, the need for these workers was decreased. Another 
possible reason could be that many women are extending their college educations by working 
towards master’s and Ph.D. (Baig 2013). 
2.3.3 Women Avoiding STEM Careers  
There are many possible causes for women avoiding STEM fields, including cultural traditions, 
lacking knowledge about STEM fields, as well as not getting encouragement from teachers and 
parents. However, according to some research, mathematics is thought to be the biggest 
discouraging factor. Researchers suggest that having advanced high school mathematics and being 
advanced in mathematics are important contributors to having successful STEM studies and STEM-
related jobs. Students of both gender who have access to and encouragement in advanced high 
school mathematics are much more likely to go into STEM fields. 
 
Traditionally, there has been a gender gap in fields such as mathematics, engineering, and 
computing, which require a larger background in mathematics (Corbett et al 2010). Many STEM 
fields that require less mathematics have a higher percentage of women. For example in Canada, 
between 1991 and 2007, only 10 percent of the computer engineering students were women, 
whereas 23 percent of the civil engineering and almost 40 percent of the chemical, bio-systems or 
environmental engineering were women. In Portugal in 2014, only 10 percent of electrical, 
computer, mechanical, and industrial engineering students were female, but 60 percent of the 
biomedical engineering students were female (Roberts, 2014). There are many factors that affect 
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these numbers. However, if women are being discouraged from pursuing an interest in math from a 
young age, whether by cultural factors or by teachers, intentionally or unintentionally, the low 
numbers of women in these engineering fields could be due to a learned lack of self-confidence in 
their math skills. 
 
STEM fields are not necessarily limited by technology and engineering. The National Science 
Foundation identifies STEMM as STEM plus Medical fields and STEAM as STEM plus Arts. 
STEM can be generalized to include STEAM and STEMM and create more job opportunities. NSF 
provides useful information on possible opportunities by including computer and scientists, social 
scientists, physical scientists, biological and agricultural scientists as well as science and math 
teachers, technicians, doctors and even the managers of science and managers of engineering jobs to 
the list of STEM related jobs (Zacharias 2014). 
 
In the article, “Gender and the Surgical Workforce”, Quinlan quotes that there is a need for general 
surgery to be more appealing to women; otherwise, the shortage in surgeons will soon be critical, 
according to the American Surgical Association (Debas, 2004). This article analyzes three major 
issues that disrupt a career in surgery for women. The major problems are, “lack of mentoring, 
insufficient time for a life/work balance, and sex bias” (Quinlan, 2007). In the article, numbers 
based on surveys of both sexes in the surgical field are analyzed. In summary, women are less likely 
to have knowledge of the proceedings in school and work because of the lack of mentoring. Women 
earned much less in this field compared to men, and gender prejudice is a major factor, but surgeons 
of both sexes are overall satisfied with their choice in career (Quinlan, 2007). 
 
According to the article, “Understanding Underrepresentation: Women in Mathematics and Other 
Fields”, women have roughly 40 percent of the degrees in mathematics for the past few decades, but 
that is a misleading fact. Women earn almost the same percentage of bachelor’s degrees in 
mathematics as men but as the level of education increases the percentage of female mathematics 
degrees declines (Kessel, 2014). Kessel discusses occupational segregation, which she describes by 
saying, “The distribution by gender among different fields has the same description as that within a 
given field: As status increases, the proportion of men tends to increase” (Kessel, 2014). It is 
discussed through survey results in countries such as Portugal that the increase of women entering 
the field of mathematics is declining the prestige of that field. Fortunately for the United States, this 
correlation is reducing dramatically. 
 
An article in Nature Cell Biology discusses the topic of women and men’s difference in pay in STEM 
fields. The discussion centers around how there has been incredible strides in the participation of 
women in higher education, but the solemn fact remains that there is a large wage gap. This is likely 
due to gender bias and the difference in willingness to negotiate pay between men and women. 
According to the article, “52 percent of women also reported having experienced gender bias, 
compared to 2 percent of male correspondents” (Women in Science, 2011). The women in the 
STEM workforce still have hurdles to climb before there is equity in the field. 
2.3.4 Progress Women Have Made in Engineering Fields 
Progress has been made by both the US and Switzerland regarding the participation of women in 
engineering programs, and in college in general. In the United States, women dominate degrees 
given in both education and even in biology. In 1978, Title IX was passed in the US, banning the 
discrimination of students on the basis of sex in any program or activity that receives Federal 
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financial aid, covering over 3000 colleges and universities (US Department of Education). This act, 
along with the broad social movement of the time to reduce discrimination and extend greater 
opportunities to women in a wide spectrum of jobs, has greatly increased the number of women 
earning accredited degrees over the past handful of decades. However, although the ratio of men to 
women earning bachelor’s degrees has become nearly equal in the US, only 15 percent of freshmen 
women seeking bachelor’s degrees choose a degree in a STEM field, while 29 percent of men in the 
same situation choose a STEM degree (St. Rose). There is still much progress to be made in these 
fields. 
2.4 Cultural Factors 
The myth that men are more intelligent than women, especially in Math and Science courses, is 
widely believed by many people. Scientists have proved that gender does not affect intelligence. 
However, many women believe from a young age that they are incapable of being successful in math 
and science.  This is because society and culture has portrayed STEM courses as mainly for males.  
This belief has strongly affected women’s choices and performance.  To change this mindset, 
instructors and parents will need to help girls to develop accurate beliefs on their abilities in Math 
and Science courses. 
 
Having a male-dominated learning environment also plays a role in discouraging girls from taking 
certain STEM courses. Gender-specific promotion may alienate girls who might otherwise be 
interested in STEM fields. Some female students lose motivation while taking Math and Science 
related classes because some instructors avoid interacting with them.  Most of these students usually 
end up dropping out of the courses. The reason most of these instructors do so is because they are 
under the impression that they might discourage female students by correcting them.  As a result, 
they fail to challenge or provide the female students with encouraging feedbacks that would help 
them understand the material more. Most of the STEM classrooms tend to be goal and hierarchy-
oriented, which is often more suitable for boys.  Hence, many girls find those classes boring and 
hard to learn and eventually lose focus (Demetry, Sontgerath). 
2.4.1 Effect of Culture in the United States 
In the United States, there is a stereotype that women are not meant for STEM fields. At the 2014 
Women in Manufacturing Summit, Ginger Wange said, “Women are perceived and projected in the 
media as being bad at math and science, and this reinforced stereotype has discouraged young girls 
from pursuing science, technology, engineering, and math (STEM) careers” (Chang, 34). In the 
United States, girls test better than boys until the 5th grade; after that year, boys and girls do not have 
large variation in test grades—only the interest level declines for girls. It is believed that girls’ interest 
in STEM fields declines due to the media and the lack of confidence they have studying those 
subjects. It is crucial to show young girls that it is not a profession strictly for men, and that the 
average woman in engineering is not antisocial and weird but powerful and charismatic (Chang, 34). 
2.4.2 Effect of Culture in Switzerland  
In Switzerland, woman received the right to vote in 1971. The development of women’s rights in 
Switzerland du jure has generally been slower than in the United States; the de facto progress is 
more complicated, as Switzerland’s meticulously democratic voting process may slow down the 
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change of law. There does seem to be, however, an emphasis on starting and caring for families as 
opposed to having a career for women. Specifically in STEM fields, there are lower numbers of 
women, possibly due to the long hours that make it difficult to take care of a family on top work 
responsibilities (Dacey, 2012). The school system in Switzerland is very long, often discouraging 
both men and women to pursue careers that require higher education, especially engineering, when 
most find jobs after secondary school (see Appendix C). Countries face cultural stigmas that impede 
the participation of women in engineering. 
 
According to Regula Roffler, the equal opportunity officer (her title is Gleichstellungsbeauftragte in 
German, which has been roughly translated here) and project coordinator for the schools of micro- 
and nano-technology at NTB, there are a few cultural customs that vary from the United States. 
Women’s rights were institutionalized a lot later than in other places like the United States. In some 
areas, up until the last couple of decades, a wife would still need her husband’s signature to create a 
bank account. The female workforce is most prevalent in office jobs because it is where women are 
more comfortable, and the fewer hours also means less tax that the family has to pay. The childcare 
business that would allow mothers to work while their children went to day care has declined 
substantially, leaving mothers to quit their jobs to stay at home and care for their children. 
2.4.3 Swiss School System  
There are many differences between school systems in the United States and Switzerland that should 
be kept in mind for this report. In the United States, the typical engineering track (with plenty of 
exceptions) might send a student through five years of elementary school, then three years of middle 
school (or junior high, with students usually around the age of 11-14), then through four years of 
high school, and then straight to a university or college to earn a bachelor’s degree in their chosen 
brand of engineering. After that, the student may go on to earn a master’s degree or doctorate, or go 
straight into the workforce. To go into an engineering discipline, the student must have a strong 
background in mathematics, and often in science as well, both of which come from preparation in 
the four years of high school. 
 
In Switzerland, a typical track might send a student through nine total years of primary and 
secondary school, which may include a few days of a trial apprenticeship, then go on to several years 
of apprenticeship while still taking classes. From there, many engineering students go on to full-time 
jobs, while only some go on to university. 
 
The trial apprenticeship allows Swiss students to test out a job field for a day or two. As they near 
the end of their secondary school, they begin to look for apprenticeship contracts. A trial 
apprenticeship can lead to a full apprenticeship, or the student can choose to change careers from 
there. During this time, the student continues to take classes one or two days per week (Roffler 
2015). 
 
After this trial, students have the choice to go through the baccalaureate, a highly advanced 
schooling route, or continue on as an apprentice. After this time, they become eligible for university. 
NTB, for example, requires several years as a technical apprentice or the baccalaureate route plus 
one full year of a technical apprenticeship. Although this means many are eligible, many students do 
not choose to go on to university; the majority of companies will increase their pay if they do earn a 
degree, but it is rarely required (Sarah 2015). 
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2.5 Girl’s Day and Women at NTB 
2.5.1 History of Girl’s Day 
Girls’ Day, open to the public but meant for girls, is a program that is organized by technical 
enterprises, universities, and research centers in order to positively influence the career selections of 
female students. Girls, generally between the ages of 10 and 15, are presented with a large variety of 
vocations and activities in technology, information and communication technologies (ICT), 
engineering, and science. This event inspires the families of the girls and seeks to give the families 
information about the variety of careers presented (Future Prospects for Girls). 
 
Girls’ Day was inspired by a program known as, “Bring your Daughter to Work” day. The program 
would allow girls to see where their parent, typically the father, worked. This program enabled girls 
to see what their choice in apprenticeship could potentially amount to. The issue with this program 
is that it does not give girls the opportunity to see different types of careers that their parents do not 
work in. It is also an issue that some parents might not work or be alive, leaving the girl without any 
experience of a potential career.  
 
The first Girls’ Day was introduced in Germany in 2001, with 1800 girls invited by 39 companies, 
government authorities, universities, and research centers. The aim of Girls’ Day was to stimulate 
the interest of girls in jobs that are dominated by men, such as technical labs and research facilities, 
in order to increase the diversity among the employees. Girls’ Day is strongly supported by the 
German Federal Government because of the lack of interest in STEM fields from the younger 
generation, especially girls (ECWT European Centre for Women and Technology). Figure 9 depicts 
the German Prime Minister, Angela Merkel, speaking with a participant. Merkel has consistently 
been a presence at the Girls’ Day in Germany and actively supports the efforts to increase women 
participation in STEM fields. She believes that it is crucial to have this guidance for girls especially in 
STEM fields that create great job opportunities and earnings (Ortmann). For more information on 
Angela Merkel, please see section 2.2.1. 
 
 
Figure 9 - Angela Merkel at Girls’ Day Germany 2014 
The idea of Girls’ Day became very popular among other EU countries, with more countries joining 
this celebration every year (European Commission). In 2012, for example, Girls’ Day was introduced 
in Hungary, where it has become as great a success as the German program. Although many EU 
countries such as France send their students to the events in major German cities such as Munich 
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and Koln, most Hungarian students do not have the transportation available to attend the German 
events, and attend the Girls’ Day in the Hungarian capital of Budapest instead (ECWT). 
 
There have been similar events in much smaller scale for a few decades at some universities in the 
United States. For example, Northwestern University has been holding a “Career Day for Girls” 
event every year since 1970 (Northwestern University). However, the Girls’ Day events are aimed 
only at female junior high school students who already had an interest in science and mathematics. 
In the European education system, students are already specialized for their future education at the 
age of 17. 
 
Another event, called Girls in ICT Day, was organized in 2010 in Switzerland (ITU). The main goal 
of this day is to increase girls’ interest in computers, coding, and creating mobile applications. The 
event is organized only for local high school girls. Girls’ Day events are held at many different 
universities in Switzerland, although they are not as large as Girls’ Days in Germany. For example, in 
2014, at ETH Zurich University, 20 girls between 10 and 13 years spent one day with meteorologists 
and researchers of the institute to let them learn how to be a scientist in a more entertaining way. 
The aim was to familiarize the girls with the natural sciences and strengthen their confidence (ETH 
Zurich). 
 
At NTB Buchs, the first Girls’ Day event was held in 2005. It takes place every year with multiple 
sessions. The participants of the event are secondary school girls between the ages of 12 and 16. The 
ultimate goal of this event is to have girls build things on their own and get them more familiar with 
technical fields. Throughout the day, girls build a radio by working on projects in three different 
technical fields. A chemistry section involves dyeing the knobs of a radio using a chemical oxidation 
process, whereas the mechanical section involves drilling holes in the radio case for the screws. The 
last part is an electronic section, where girls build the main circuits of the radio by soldering. At the 
end of the day, the girls get to take the radios with them.  
2.5.2 Successes, Failures, and Impact of International Girl’s Day 
Girls’ Day internationally has been very successful in many aspects. In recent years, there has been a 
significant increase in female professionals in technical fields. It is impossible to tell if this increase 
was caused only by Girls’ Day or by other factors, but the growth in employment of women is 
stronger than that of men in almost all scientific and technical professions. More than 90 percent of 
the girls who attend Girls’ Day events rate the event as “good” or “very good”. European 
Commission describes the event as a win-win situation for all participants, both for girls and 
companies. This is because girls learn a lot of information about their potential careers and 
institutions, and enterprises meet eager potential employees for the future. About 20 percent of the 
companies employ women who were acquainted with the respective organization through Girls’ Day 
(European Commission). 
  
More than half of the girls stated that they would like to gather more specific information on the 
presented professions by doing an internship. 62 percent of the girls stated that they had learned 
about professions in technology, sciences, IT, and trade, and got more interested in those subjects 
during Girls’ Day. 
 
In Germany, the number of girls at the event was 1,800 in 2001; 40,000 in 2002; and 80,000 in 2003. 
This number almost doubled every year. Since 2001, Girls’ Day has reached over one million girls 
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(European Commission). In Hungary, there is a similar trend with participation of 300 girls in 2012 
and 1,700 girls in 2013. It is believed that the event has reached about 68,000 girls in Hungary 
through advertisements and social media (ECWT).  
2.5.3 Recruitment of Women at NTB 
NTB has a small marketing team of three with a generalized recruitment program already in place. 
To encourage students to study at NTB, the marketing team will go to schools, approximately thirty 
different schools a year, typically discussing NTB and the programs it offers. At the elementary 
school level, the marketing team will come in and make something small with the students, like a 
lock. There are also information sessions that the school puts on three times annually, one for each 
campus; Buchs, St. Gallen, and Chur. The information for these days is sent to schools and guidance 
counselors and to companies that have apprentices finishing their programs. After these information 
sessions, they talk to parents about the programs that NTB offers. With every program they do, they 
distribute flyers and brochures that discuss the school in further detail. 
 
Along with these information sessions, NTB is promoted through newspaper and radio ads. The 
school also sends pamphlets about the school to students, apprentices, and workers that are around 
the age to go to university. NTB is given addresses of potential students by the government so that 
they can send information about the school. However, there is no separate pamphlet to encourage 
women to go to school at NTB. There is also a Facebook page that is not regularly updated, with the 
exception of pictures for certain events. 
 
The marketing strategy currently in place to promote Girls’ Day is on a much smaller scale than the 
other programs. NTB sends out information and invitations to the schools’ teachers and guidance 
counselors, but it is up to the individuals to distribute this information to their students. This makes 
it difficult for the program to get participants, as the teachers have the option to simply not tell their 
students. 
2.6 Research Sources  
2.6.1 Interview and Survey Techniques 
To gauge the effectiveness of a product, it is typical to ask stakeholders how they feel towards it. 
Interviews and surveys are a great way to gather immediate information on a topic. There are ways 
to make a survey or interview better, certain rules that can be followed to get the best information 
possible. Some major guidelines for conducting a survey include being clear with your questions, 
keeping them short, organizing them in a way that speaks to the priority of the information you 
want to know, and using the information gathered effectively. The goal of a survey is to get relevant 
information that can be used to gauge the successfulness of a product or program (NGCP). 
 
In designing a plan in a project such as this one, more than the results of former studies are 
required. As the team planned to create custom surveys and a detailed, situation-specific plan, a fair 
amount of research was also needed on how to create a survey, or how to analyze an event, and so 
on. For this type of research, the team utilized resources provided by organizations like the NGCP, 
who have published resources, which include sample surveys, evaluation guides, and other 
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assessment tools, which the team has used as a basis for the analysis of Girls’ Day and the views 
surrounding it. 
 
A great resource that is associated with the NGCP is the AWE, Assessing Women and Men in 
Engineering. Their website is a wealth of resources all centered on assessing STEM programs. Some 
of the tools include information on gender roles in science, more information on the ages of 
children that are involved in STEM encouragement programs, usable surveys to get more 
informative data, collection tools and spreadsheets, and guides on how to assess according to 
national review board standards. The sources that they have are extremely well done and help show 
not only how to get better data but also to make the best use of that data. 
 
An alternative resource to obtain information on data collection is the Assessment Tools in Informal 
Science (ATIS), run by the Noyce Foundation, PEAR (Program in Education, Afterschool and 
Resiliency), at the Harvard Medical School. The website is all about assessment tools for “informal 
science learning”. The basis for the organization is learning outside of the classroom, like after-
school programs or camps, and evaluating their effectiveness. The website gives you an opportunity 
to search surveys and tests based on age, ranging from elementary through adult; domain, including 
attitude, career, and competence; and assessment type, such as drawing, interview, and multiple 
choice.  
 
Informal Science is a website that is dedicated to the evaluation resources that gauge the knowledge, 
understanding, and interest in STEM fields. This website is incredibly well organized and laid out in 
an easy to understand format. There are outside evaluation resources, developing evaluation plans 
and browsing evaluation reports, giving the option of selecting a learning environment. This website 
is among a long list of others included on the National Girls Collaborative Project Evaluation and 
Assessment page. To see more tips on what a good survey must have, Survey Methods and Constant 
Contact documents was cited on what they feel is important to include (NGCP). It is recommended 
to look at the sources discussed and others on that website to gain a better understanding of 
effective evaluation tools.  
2.6.2 Project Liaisons 
Juliet Dawnay is head of English and head of the international office at NTB. She is the only female 
professor in her department at NTB. As one of the few women on campus, she is eager to 
encourage more participation from women in engineering fields. She works closely with Regula 
Roffler. Both have personal experience with being a minority on the campus. 
 
Regula Roffler studied electrical engineering at the School of Engineering Muttenz Basel Landschaft, 
and graduated by 1980. In 1981, she completed her postgraduate degree in medical technology at 
University of Applied Sciences NTB. She gained a Master of Science degree in the field of Modern 
and Applied Optics at the University of Reading, UK in 1987. She is responsible for projects at the 
institute for micro and nanotechnology. She brought the Girls’ Day concept to NTB in 2005 and is 
currently in charge of the organization of Girls’ Day activities (NTB Institute for Micro and 
Nanotechnology). 
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CHAPTER 3: METHODOLOGY 
There has been an international interest in improving the number of women in STEM fields. 
Although there have been many reports and academic journals published on this topic, and progress 
has been made, such progress is often slower than one would hope. There are different factors that 
affect the career choice of girls, and this makes the situation more complex. This project analyzed 
cultural and social factors that may affect girls’ career choices and intends to help NTB recruit more 
female Systems Engineering students. The team focused on what the program can do to become 
more attractive to women. The team has analyzed the effectiveness of Girl’s Day at NTB and 
studied the effect of this and other programs in encouraging female interest in STEM fields. 
 
There were four stages to this process. The first three stages involved gathering data. The fourth 
stage was the most important, and took up the bulk of the project. In this stage, the team used all of 
the data and ideas gathered from the first three stages to create a plan for NTB to use in the future. 
This chapter covers each of these major stages or objectives. The four stages are as follows: 
 
1. Analyze existing research on the subject of women in engineering programs 
2. Analyze views of Swiss faculty and students to determine local influences for women in 
engineering 
3. Evaluate the design and effectiveness of Girls’ Day at NTB 
4. Create a sustainable plan for future outreach to and recruitment of women in Systems 
Engineering at NTB 
 
Section 3.1, or stage one, involved analyzing the research that is already being written on the subject 
of women in engineering programs. There had been a huge number of studies done on this topic, 
and the wealth of information that had already been published was invaluable for this project.  
 
Section 3.2, or stage two, involved analyzing the views of the faculty and students at NTB in order 
to determine what influenced the local women to choose to study engineering. This allowed the 
team to narrow the general research from step one into something more suited to NTB’s situation. 
 
Section 3.3, or stage three, was to evaluate the design and effectiveness of Girls’ Day at NTB. As 
Girls’ Day was the main STEM interest program for girls at NTB, this was an important step. Girls’ 
Day was held only a few days after the team arrived, which did not allow for a good deal of 
preparation time; however, this gave the team more time to complete an analysis from Girls’ Day to 
work with for the rest of the project. 
 
Section 3.4, or stage four, finally and most importantly, the team worked to create a sustainable plan 
for future outreach to and recruitment of women in Systems Engineering at NTB. Although this is 
chronologically the last step, this stage took up the bulk of the project work. The data collected over 
the course of the first three stages were combined to create a plan that should work well with the 
culture of NTB and be practical for implementation for long-term effects. 
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3.1 Analyze Existing Research on the Subject of Women in Engineering Programs 
The team analyzed what research was already available on recruiting women to engineering schools, 
both in the United States and Switzerland. This information was crucial in developing ideas and 
suggestions for a successful sustainable outreach plan for NTB to use while recruiting more women 
Systems Engineering students. The successes and downfalls of programs in both countries helped 
the team to create a rough web of potential aspects to a plan for change. The information gathered 
from sources on different topics in the background chapter was helpful in creating a base from 
which the team created the outreach program. Figure 10 below is a compilation of the team’s 
research on engineering education, showing the most crucial aspects of learning engineering at each 
stage in the education path in the United States. 
 
 
Figure 10 - Breakdown of Recruitment Steps by Grade in the US 
The National Girls Collaborative Project (NGCP) provided a wealth of information and resources, 
including previous programs to encourage girls to study STEM fields, recommendations for parents 
and teachers, and a general overview of the projects completed until now. Analyzing existing 
research saved time and effort for the team since the information that was needed had already been 
explored by these projects and organizations. Without the research, the team would have been 
unprepared to address the situation at engineering schools, specifically NTB. 
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3.2 Analyze Views of Swiss Faculty and Students to Determine Local Influences for 
Women in Engineering 
The team had analyzed the views of faculty and students at NTB in order to get a better 
understanding of cultural and social factors that might influence women in engineering. In order to 
accomplish this, the team designed a mixture of surveys and interviews for three groups. These 
groups included: (1) female students of NTB, including current and graduated students as well as 
research assistants; (2) faculty and staff at NTB, including apprentices, faculty, and researchers; and 
(3) participants of Girls’ Day (see Section 3.3 for more information on the last). The survey and 
interview questions, translated into both German and English where applicable, can be found in the 
appendices; a general summary of the type of questions asked of each group can be found in Figure 
11 below. Gathering these sets of data helped the team to understand the experiences of the 
population of this micro culture. Each participant was informed on what their responses would be 
used for and gave consent for this before their responses were recorded. In the case of the girls 
under the age of 18, the parents were asked to give consent as well.  
 
 
Figure 11 - Interview Questions for Different Groups 
Asking these questions gave the team some insight into what might have influenced female 
engineering students in Switzerland to choose to study engineering, including any programs or role 
models they may have encountered. The team interviewed female Systems Engineering students 
currently attending NTB, as well as several apprentices, lab researchers, and other staff such as the 
marketing department. As there was not a large sample size to draw on, the focus and purpose of 
these interviews was not concentrated on researching the influences of women’s choice of career in 
the general sense; instead, these interviews aimed to discover what programs or other inspirations 
already existed in Buchs. This allowed the team to build on an already existing foundation, rather 
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than stumbling to implement an entirely foreign system. Asking these questions also helped to 
determine the environment that surrounds Buchs, and what key factors needed to be addressed. 
 
Juliet Dawnay and Regula Roffler were also interviewed extensively to understand the system already 
in place. As the project’s liaisons, their support and views were integral to creating the final product. 
Juliet Dawnay, as the only female professor of NTB, is an excellent resource for knowledge of the 
different programs and other cultural factors in the area. Regula Roffler, as the founder of Girls’ 
Day at NTB, is an invaluable resource in the planning of additional programs. Changes that were 
suggested to the Girls’ Day program as it stood prior to the team’s arrival were also reviewed to 
make sure any changes could be assimilated into the existing program without creating new 
problems.  
 
In addition to these interviews and surveys, an interview was also done with a member of the 
marketing team at NTB to gather information on official recruitment procedures and marketing 
strategies used by the university. The questions asked in this interview can also be found in 
Appendix H. 
3.3 Evaluate the Design and Effectiveness of Girls’ Day at NTB 
The next objective was to evaluate Girls’ Day itself, assessing what did and did not seem to work 
within the program through observations and by surveying and interviewing the participants. As the 
main program currently in place to recruit female engineering students to NTB, analyzing Girls’ Day 
at NTB was crucial in creating a foundation from which to build a plan for recruiting female 
students in the future. The stepwise plan below illustrates the framework used to assess Girls’ Day. 
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Figure 12 - Stepwise Plan for Evaluation of Girls’ Day 
The Girls’ Day event, held on the 18th of March, was the third such event this year. Although the 
first two events had attendance of 19 and 24, respectively, the final event that was analyzed had only 
five girls participating. In addition to the five secondary school girls, four apprentices from NTB 
volunteered to assist during the day’s events, and as a result were active attendees as well; however, 
the surveys and research efforts of the team were concentrated on the five participants in the 
intended age range of the program. 
  
In the days before Girls’ Day, pre-event survey questions were created by the team and then 
translated into German by Ms. Roffler. The original intention was to create a post-event survey as 
well; however, upon comparing the team’s questions with the post-event survey Ms. Roffler already 
had in place, it was discovered that nearly every question was directly in parallel. Instead of using the 
questions created by the team, therefore, a minor addition was made to Ms. Roffler’s survey. The 
survey questions, in both their English and German translations, can be found in   
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Appendix D. Each of the five participants was given a pre-event survey several minutes before the 
day started; the post-event surveys were given out when the radio building process was completed at 
the end of the day. These responses would then be analyzed to determine the effect of the day’s 
activities on the girls’ mindsets with regards to engineering. 
  
During a break in the program’s activities, there was an opportunity to discuss the events with the 
participants and volunteers. The team was able to talk to the participants, with translation help from 
one of the girls and Ms. Roffler, and ask questions about their experiences with the activities of the 
day. The apprentices present also talked about why they chose the apprenticeships they did. 
  
Throughout the day, the team made observations regarding the attitudes of the participants, the 
programming, and the events themselves, and made many observations and notes. Due to the high 
level of concentration of the girls on their tasks, interaction was largely not practical, as one of the 
goals of the team’s participation in the day was not to interrupt the usual schedule. Despite this, the 
team was able to make many useful observations that led to suggestions for revisions to the day. 
  
Finally, a possible addition to the program was tested out. This was the creation of a photo souvenir 
for the girls to bring home in addition to their new radios. The team took many pictures during the 
different events of the day, and then assembled a collage. The collage was then printed out and 
laminated for each of the participants to take home, giving the girls a way to show their friends or 
family (or remind themselves) how they can work in a technical field. This was discussed before 
Girls’ Day as a possible addition to the program.  
 
For many past years of this event, after the radios were built, the girls were given a post-event 
survey. As only five girls attended the observed event, the data from past years was very helpful in 
deciding whether the observations made on the 18th of March were based on a trend or a fluke. 
These results include data from post-event surveys from the observed event and from events in 
2012, 2013, 2014, and the first two events in 2015. In total, there were two events in 2012, with a 
total of 35 participants taking the survey; two events in 2013, with a total of 37 participants taking 
the survey; two events in 2014, with a total of 45 participants taking the survey; and three events in 
2015, with a total of 48 participants completing surveys. Over the four years, the nine events had a 
total of 165 participants who filled out the post-event surveys. These responses were collected, 
graphed, and analyzed to help support the observations of the team in the attended event (see 
Section 4.3.3). 
3.4 Create a Sustainable Plan for Future Outreach to and Recruitment of Women in 
Systems Engineering at NTB Buchs 
The final objective was to create a plan for future recruitment of women into NTB’s Systems 
Engineering program, one that will be maintainable and adaptable to future needs at NTB. This was 
done by using the information gained throughout the rest of the project, both in the United States 
and in Switzerland. The plan included improvements to Girls’ Day, marketing strategies, and 
programs for the current female students at NTB. A successful plan, in theory, would aid in the 
recruitment of women to balance out the gender ratio and increase the diversity that has been widely 
sought out at NTB. As the main goal of this project, this was accomplished by using the background 
information gathered by the team and the results of the various surveys, interviews, and programs 
the team participated in. The team used this analysis and looked at what worked well and what did 
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not and, from there, came to a conclusion on what the best course of action for NTB to take in the 
future would be. 
 
Figure 8 illustrates the aspects of what the plan could have included to generate greater participation 
of women in the Systems Engineering department at NTB. 
 
 
Figure 13 - Web of Potential Aspects of Outreach Plan 
This outreach plan involved educating parents and teachers about engineering. Most women choose 
whether or not they go into engineering based on the encouragement, or lack thereof, from their 
family and teachers. In particular, a teacher can be a huge influence because of their involvement in 
choosing a college or career path. Educating parents and teachers about what engineering is will also 
help encourage girls because when a role model dislikes or is uncomfortable with STEM, they 
unintentionally push that onto children, in turn making them feel uncomfortable.  
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Programs outside of school are crucial because there is more to learn than just what is taught in 
maths and sciences in the current curriculum in the primary and secondary school systems. Summer 
camps that promote engineering and learning were potential aspects to the plan. Having a program 
that lasts for a week or two is ideal to have higher rates of retention. The idea of creating a camp is 
to take Girls’ Day and evolve it into something larger with a greater impact. One-day programs are 
helpful, but not nearly as beneficial as longer programs. If it is possible to expand Girls’ Day over 
the course of a week in the summer, girls can learn more about engineering, and the information will 
be retained much better, according to the team’s research. After-school programs that can be 
developed at NTB will encourage and engage young girls and teach them more about engineering 
consistently throughout the school year. A mentoring piece, where young girls can interact or write 
to an NTB student, was an important potential part to the plan. For a young girl, having a role 
model closer to her age makes it easier for her to picture herself in that role. The more relatable the 
role model is, the easier this becomes. All of these options were discussed with the appropriate 
people at NTB Buchs before the team decided what should be implemented and when.  
 
The plan included discussions about marketing and ways to get interest in not only engineering, but 
also in the school. For both primary and secondary school girls, it would be important to create 
pamphlets to disperse to schools to give the engineering field attention. For primary school girls, 
pamphlets should be more focused on defining and understanding what engineering is and what an 
engineer does. Secondary school pamphlets, posters and flyers will be more about NTB itself, 
encouraging them to check out the campus and tour the facilities. Another aspect of marketing 
would be done online. Social media is a large part of the world and would be a great way to connect 
to a larger audience of people to promote NTB and its Girls’ Day program. Part of the marketing 
strategy that the team envisioned involved dedicating a portion of NTB’s website to advertising 
Girls’ Day and other such programs. Lastly, the programs that NTB creates should be advertised in 
the media. Planning ways to encourage participation would mean publicizing the events. 
 
Prior to Girls’ Day it was suggested to the team to give a memento to the participants to take home 
along with their radio. The team planned on taking pictures throughout the day to potentially 
include in the final report, and thought it would be nice to make a collage for the participants from 
those. The collage was then printed and given out to the girls. 
 
Another possibility that the team explored was a women’s program or forum. The idea behind 
holding a meeting, or forum, for the women on campus at NTB came from the team’s advisor Scott 
Jiusto along with the research that women’s programs often help students and employees feel more 
comfortable. A sample program was held in order to gain further information on the climate at NTB 
from the viewpoint of the female population. The gathering was a forum for discussion that 
addressed a few of the questions this team had, as well as a few of the ideas for change. The focus of 
the forum was to give women at NTB a chance to openly speak their opinions and feel comfortable 
doing so. Additionally, it gave the team more insight as to what the women wanted for the campus. 
One of the ideas mentioned was that if the participants enjoyed the forum, they should consider 
continuing on with regular meetings after the team had left. The purpose of extending the program 
past the departure of the team was to increase comradery amongst the female population and to 
decrease the feeling of isolation that can often come with being a minority on a campus or other 
environment. The duration of the program was roughly an hour long and was held on the NTB 
campus, where students, apprentices, researchers, and staff members participated. 
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CHAPTER 4: RESULTS 
As described above in Chapter 3, this project was completed in four main stages as follows: 
 
1. Analyzed existing research on the subject of women in engineering programs 
2. Analyzed views of Swiss faculty and students to determine local influences for women in 
engineering 
3. Evaluated the design and effectiveness of Girls’ Day at NTB 
4. Created a sustainable plan for future outreach to and recruitment of women in Systems 
Engineering at NTB 
 
This chapter covers some of the most important results and findings from these four stages. For 
more information on stage one, see Chapter 2; for the full list of proposals from stage four, see 
Chapter 5.  
 
Section 4.1 covers a part of the results from the background research stage of the project. The use 
of the information from Chapter 2 in the rest of the project is clarified, and the team’s findings on 
the Swiss education system and the relationship of the students to their parents and teachers in each 
stage of schooling is explained. 
 
Section 4.2 summarizes information from the team’s interviews of Swiss faculty, staff, and students 
at NTB. The full interview transcripts can be found in various Appendices, all of which are 
referenced in the appropriate segments of Section 4.2. 
 
Section 4.3 covers the team’s evaluation of Girls’ Day. This includes an overview of the events at 
Girls’ Day, a summary of the observations made by the team about the girls’ reactions to each event, 
and a numerical analysis of the results of the post-event survey given to the participants of Girls’ 
Day over many years. Recommendations based on this analysis can be found in Section 5.1. 
 
Section 4.4 covers information regarding feasibility and lack thereof for certain aspects of the 
original proposals. This sets the stage for the list of proposals in Chapter 5. 
 
The findings in this chapter agree that educating parents and teachers is as important as educating 
girls about STEM fields, and that it is important to educate girls on the possibilities of technical 
careers at a young age, well before they begin considering apprenticeships. Girls’ Day seems to be a 
good program for encouraging young women and educating them about technical fields. Although 
the current students and research assistants of NTB are not particularly concerned with the lack of 
women on campus, most agree that it would be better to have more women in engineering. Most of 
the proposals discussed before coming to NTB were, happily, found to be feasible.  
4.1 Existing Research on the Subject of Women in Engineering Programs 
The team analyzed what research was already done on recruiting women to engineering schools, 
both in the United States and Switzerland. This information was crucial in developing ideas and 
suggestions for a successful sustainable outreach plan for NTB to use while recruiting more female 
Systems Engineering students. The successes and downfalls of programs in both countries helped 
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the team plan for change. The information gathered from sources on different topics in the 
background chapter put together helped the team create an excellent base from which to create an 
outreach program. Specifically, the NGCP helped the team to create feasible, effective proposals 
based on the programs and recommendations on their website. Without the background research, 
the team would have been unprepared and the suggestions would have not been relevant to the 
situation at engineering schools, specifically NTB. 
 
Figure 14 below shows what the team has found to be the appropriate role of teachers during each 
step in a typical US education path, according to interviewees who work in those fields.   
 
 
Figure 14 - Role of Teachers at Different Education Levels in the US 
Teachers have a heavy influence on their students, often heavier than the influence of the student’s 
own parents. Although the effect can be very subtle—a teacher’s enjoyment or dislike of a subject, 
for example, can be unintentionally passed on to their students—it can be both strong and lasting. 
This makes it very important to educate the teachers along with the parents and students. 
 
One of the most essential things found in the team’s research on Switzerland was a better 
understanding of how the Swiss school system differs from the United States. The order of Swiss 
schools, as described in Section 2.4.3, is quite different than the US counterpart; however, the role 
of teachers remains every bit as important. 
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The following figure shows findings of the relationship between the student and parent deciding on 
future careers and the stage of schooling in the Swiss education system. The information in this 
graphic is important because the way the students approach finding a career, and the role the parents 
play, is crucial to keep in mind when trying to reach out to younger students. The way students 
approach career decisions for each schooling level can be seen in the first row of the graphic. 
Students typically make the decision to pursue engineering in primary school and secondary school; 
therefore, the team created proposals based on targeting that age group to consider technical 
apprenticeships. The apprenticeship phase was not as crucial for recruitment to engineering in the 
general sense, as apprentices have already chosen their careers; instead, it becomes more important 
to recruit for NTB specifically at this stage. The second row discusses what the parents do to help 
students throughout their decision making process. In primary and secondary school, the parents in 
Switzerland have the most influence in what their student chooses for a career. Therefore, it was 
important to create a proposal to educate parents as well as students.  
 
 
Figure 15 – The Role of Students and Parents when choosing Careers in Switzerland 
This figure looks at a likely path that students and parents follow when deciding on careers in 
Switzerland. The international discussions about STEM often include when it is essential to reach 
young students to attract them to technical fields. This graphic relates those discussions to the 
situation in Switzerland specifically. In other countries, students have a longer time in school to 
decide on their careers, whereas students in Switzerland are entering apprenticeships by the age of 
16. The issue of when to reach out to students is specific to the Swiss culture due to the education 
system and how it is set up. 
 
For a better idea of the various topics that the team researched, please see Chapter 2. 
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4.2 Views of Swiss Faculty, Staff, and Students on Local Influence 
4.2.1 Views of Students  
The team interviewed female engineering students who are doing their bachelor’s and master’s 
degrees in a variety of majors at NTB. A great majority of the female engineering students study at 
NTB because of the proximity of the campus to their homes. Most of the students are studying 
engineering because someone in their families was an engineer or working in a technical field. Many 
are studying engineering because they had always been interested in math and science and wanted to 
study in a related field. Most of the girls did not have a technical day similar to Girl’s Day when they 
were younger, and they believe it is not absolutely necessary to have these days if girls are already 
interested in math and science. However, they do believe that such events are important for showing 
girls who are not already considering a technical job that it is a job that they are capable of doing. 
 
The students believe that families play a crucial role in education and career selection. Some of their 
friends had selected not to do an engineering apprenticeship despite their interest in such fields 
because their families did not want them to. Most of the female engineering students’ families 
selected to study different fields or are already working. 
 
The female engineering students interviewed have always been a minority in their classes during their 
engineering studies. Sometimes, they were the only girl in a class. However, none of them could 
recall challenges based on their gender during their studies. Having few women on campus is 
something that feels normal to them. Although none are opposed to the idea of more women going 
into engineering fields, they have gotten used to the fact that there are not a lot of women around 
them. Some of them believe that having more women on campus could be worse because they 
believe there would be more talking than doing work. 
 
The female students suggest that there could be more events like the Girls’ Day, and that making 
these events more open to the public rather than specific to one or two schools could help spread 
the information more effectively. They suggest that it is important to change people’s minds about 
how engineering is too difficult for women. To see the full interview transcripts, please see 
Appendix E. 
4.2.2 Views of Apprentices 
The team interviewed girls who are doing technical apprenticeships at NTB. These girls selected a 
technical apprenticeship because they found it more dynamic than a desk job; having an engineer in 
their families influenced their selections. They learned about technical apprenticeships from their 
friends, career centers, and families. They did trial apprenticeships at NTB for 4 days, then applied 
and were accepted into the program. 
 
The apprentices believe that there should be more women in technical fields because they want to 
see more women around campus. They also add that there is a low number of girls interested in 
technical apprenticeships. They suggest that in order to attract more girls into technical fields, girls 
between the ages of 9 and 12 should be targeted because that is when they begin to make their 
career decisions. They also suggest that parents should be more informed about apprenticeships and 
technical fields. Teachers at schools should also be aware of the importance of events like Girls’ 
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Day; some teachers do not tell their students about such events. To see the full interview transcripts, 
please see Appendix E. 
4.2.3 Views of Alumni 
Alumni chose to study at NTB because the campus was close to their home and they could work 
during their studies. They studied engineering because they were either good at designing or 
interested in studying a field which required many different skills. One of the interviewees attended a 
Girls’ Day before. However, this event did not influence her decision because she had already 
decided what to study. They do not know any women personally who left engineering, but they 
know that there are men and women who leave engineering because it is not easy for them. The lack 
of women at NTB was never a problem for them because they got used to it. They have never had 
any notable challenges based on their gender. They think that girls should not be discouraged from 
the career they wish to pursue, regardless of its nature. To see the full interview transcripts, please 
see Appendix F. 
4.2.4 Views of NTB Researchers 
The majority of the researchers interviewed chose to come to NTB because the campus was close to 
their homes. The availability of a wide range of research options was another one of the major 
reasons they chose NTB. Each of them decided to study and work in technical fields because they 
were already interested in technical areas. Having family members in technical fields and 
encouragement from teachers were common.  
 
The chemical researchers have had some challenges in their career that were based on their gender. 
The companies that they work with while at NTB are cautious because they are young and female. 
In addition, the older men usually have a hard time trying to see a young woman doing their job but 
younger men don’t have an issue with it. In one instance, a fellow PhD student who came from a 
different country did not believe that women can work in science fields, but this issue was based on 
cultural differences. 
 
Researchers believe that teachers have a big role in career selection. They suggest that teachers 
should tell girls about all the different jobs and show them that there are many options available to 
them. They also suggest that Girls’ Day marketing should not be too “girly” (in other words, it 
should be more focused on the engineering than the gender of the participants), which might push 
people away. They believe that Girls’ Day should build confidence in its participants as well. Parents 
should be educated to help decisions of girls rather than discouraging and forbidding their decisions. 
They also agree that Girls’ Day events should be more often and that they should reach more girls. 
To see the full interview transcripts, please see Appendix G. 
4.2.5 Views of Juliet Dawnay 
The team interviewed Juliet Dawnay in order to understand what her expectations from this project 
were and to get more information. The team had a Skype interview with her before arriving in 
Switzerland. In addition, after the team arrived in Switzerland, the team had a face-to-face interview 
with her. She talked about Swiss education, giving the team a better understanding of the system. 
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There are 300 types of apprenticeships in Switzerland. However, girls tend to choose between only 
10 types, while boys tend to choose between 30. Family pressure is thought to be an important 
factor. Many girls do not know what a career in a STEM field would be like, so Girls’ Day aims to 
show that potential to girls.  
 
Juliet Dawnay expected to get feedback from the team in order to improve Girls’ Day. In addition, 
she requested some ideas that could possibly increase the number of women at NTB. For a 
transcript of the team’s interview with her, please see Appendix J. 
4.2.6 Views of Regula Roffler 
Regula Roffler, the equal opportunity officer (her title is Gleichstellungsbeauftragte in German, 
which has been roughly translated here) and project coordinator for the schools of micro- and nano-
technology at NTB, was the one who started the Girls’ Day events at NTB in 2002. The goal of the 
events was to make technical jobs more visible to girls and show girls that there are options in 
technical fields. The Swiss Government also wanted to start a federal program in 2000. The focus 
was to create equal opportunity to girls and boys. 
 
In the beginning, they found mechanical-related activity kits on the Internet, including soldering. 
However, the quality of these kits was not great, so they changed the concept to building individual 
things, such as electronic dice. On Girls’ Day, they tried out different programs. Some of them were 
not successful because girls did not like them, such as computing. Girls liked chemistry very much, 
so they kept that program. Then, they wanted to create something that would be fabricated in-
house. This was a success, but the man who helped run that program passed away, and out of both 
respect and necessity, they changed the program. It was after this that the radio program began. It 
was a huge success to begin with. Even though the material cost has gone up, the quality of the 
product that participants make has also gone up.  
 
Unfortunately, the marketing of Girls’ Day has not been as strong as it could be. Daniela Tormenti 
now does some marketing of the day, including handing out fliers to local schools; however, many 
of the teachers and schools do a poor job of distribution, which can contribute to the low number 
of participants. Regula would like to see marketing develop into a stronger aspect of Girls’ Day 
planning.  
 
The aspects of the program that Regula would like to see change include the frequency and having 
only one project available, although there are certain things she would like to keep in the program. 
In an ideal world, there would be more Girls’ Days with more gadgets to make. That way, if girls 
come back each year, they can create something new instead of the radio again. Certain things that 
did not work and will not be brought back are computer simulations and Kara programming 
software. She would like to keep the chemistry section. She would also like to make sure that the 
project yields something that participants can work on more once they get home; something that is 
realistic and practical, and can be used every day. 
Throughout the project, Regula had encouraged the team to give as much feedback as possible. She 
consistently said that the outside critical view that the team provides gives her a new perspective on 
how to approach the lack of women on campus. In her opinion, the constructive criticism the team 
provided allows NTB to grow. To see the full interview transcript, please see Appendix I. 
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4.3 Girls’ Day Evaluation 
4.3.1 An Overview of the Events of Girls’ Day 
In the beginning of the day, introduction was done by Daniela Tormenti, a younger employee at 
NTB. The people working with the girls in their specific fields were introduced. Daniela continued 
on by discussing the plan of events for the program.  
 
The first part of the event was chemistry. Martina, a younger female Master’s student at NTB who 
was relatively close in age to participants, gave instructions. The girls started the oxidation process 
that would allow them to dye the aluminum knobs of the radio in whichever color they wished. Girls 
left the knobs for some time and moved on to the next step. 
 
The second part of the event was mechanical work. Apprentices who were only a few years older 
than the girls instructed this process. One of these apprentices was female. This step involved 
drilling holes into the case and cover of the radio. The girls used mechanical equipment and the 
machines manually with the help of the apprentices. The girls were then shown the CNC machines 
inside the workshop.   
 
During a snack break, there was a robotic demonstration. The students at NTB built the mechanism. 
The girls were shown that there are different ways to operate the device. The participants had a 
chance to operate the robot. 
 
After the break, the participants went back to the chemistry lab and continued the chemical dyeing 
process. They dyed the knobs with the colors they wanted in a heater and stirrer. Students then 
rinsed and dried off the knobs and went on to the next part of the event after lunch. 
 
The final part was electronics. A male professor from NTB, who was not close to their age, gave the 
girls instructions for creating the electronic part of the radio. Then, they opened a package that 
contained small electrical parts. They measured the resistances of various resistors and soldered 
resistors and diodes onto the control board. After that, girls assembled the cover cases, knobs, and 
electrical circuits, and tested if the radio played.  
 
The event ended after the students collected their radios and completed post-event surveys. When 
they were sent home, they were given a photographic collage of the day.  
 
4.3.2 Observed Reactions to Girls’ Day 
There was a great deal of interest observed throughout the day. In the beginning, the girls seemed 
somewhat nervous, and were all shy and fairly quiet as they filled out the pre-event survey. It is 
worth noting that there were more volunteers than participants in that particular event, and that the 
girls did seem intimidated by this. Nonetheless, there were definitely sparks of excitement among the 
group, and all seemed to be looking forward to the day’s activities. 
 
In the first Chemistry section of the day, the excitement level rose considerably. There seemed to be 
a good deal of interest in the color-changing process, with the entire group listening intently to each 
explanation. The girls even appeared to like wearing lab coats, laughing with each other as they put 
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them on. The group was very focused, working together and going through each step carefully, but 
looked like they were still having a lot of fun together. 
 
There was less interest as they moved on the Mechanics portion of the day. Only one person could 
do each part of the activity at a time, so there was a lot of standing around and watching. Although 
they still gave off a happy impression, it was clear they were enjoying this activity less than the one 
before. Nonetheless, every girl took the time to do each task well, keeping the high focus levels from 
before. 
 
In the short break after this activity, the participants were much less interested in the robotics 
demonstration than they were in the food or in talking with each other. Only a couple of the girls 
took advantage of the opportunity to play with the robot. However, many of the volunteers did end 
up playing with the robot, which may have intimidated or discouraged the participants somewhat. 
The presence of so many people, including a camera man taking pictures every few seconds, may 
have also been a discouraging factor in this case. 
 
When the group returned to the Chemistry room, the spike in interest was clear. The girls were very 
focused on producing the best colors, paying careful attention to timing and other instructions. They 
seemed excited to choose their colors and watch the aluminum change, and looked to be very proud 
of themselves for completing the task. Most of the group took pictures of their completed radio 
knobs, excited that their work had paid off. 
 
After the lunch break came the Electronics section. Separated at desks, there was at first a lot less 
interaction between the girls, and thus less obvious excitement. However, the level of interest in the 
room seemed higher than it had been all day, and each girl focused very intently on her project. As 
time went on, the girls started helping each other out with small tasks. 
 
The mood of the entire room changed when the first radio began to work. As each girl completed 
her project, the excitement level rose and rose. The girls searched for their favorite music, playing 
with the volume controls and taking many pictures of their creations. There was clear pride in their 
accomplishments for the day, and the girls left the building still playing with their finished radios half 
an hour later. 
 
4.3.3 Post-Event Survey Analysis 
When the girls were asked to rate the workshops they had completed, the electronics section was 
rated highest, with chemistry close behind, and the mechanical section lowest. The following chart 
shows the average rating given to each workshop, with 1 being the lowest possible option and 4 
being the highest. As the data collection options given to the girls changed slightly over the years, 
the data from 2012 was mapped to the 1-4 rating range for clarity. Please note that the chemistry 
workshop was not yet a part of Girls’ Day in 2012. 
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Figure 16 - Workshop Ratings 2012 - 2015 
The highest score given to any workshop over the years was the Electrical event in 2012, with an 
average rating of 3.91 out of 4; the lowest score given was the Mechanical event in 2015, with an 
average rating of 2.85 out of 4. The average difference, for the three years of applicable data, 
between the average rating of the Electrical event versus the Chemistry event was .22 in favor of 
Electrical, or 7.19 percent of the available range (assuming that 1 is the lowest possible score and 4 is 
the highest possible, giving a range of 3). For the same three years, the difference between the 
average ratings for the Chemistry event versus the Mechanical event was .59 in favor of Chemistry, 
or 19.61 percent of the available range. Using the data from all four years, the difference in average 
rating between the Electrical and Mechanical events was .73 in favor of the Electrical event, or 24.2 
percent of the available range. Although the exact values change, each year follows the same trend, 
with participants on average rating the Electrical event highest, the Chemistry event second, and the 
Mechanical event last. 
 
This graph mirrors the observed interest levels throughout the day, as well as showing a general 
tendency of popularity for each workshop over the years. The level of interest in each subject is 
further confirmed when girls are asked to rate how well they can imagine themselves in the career 
relating to each workshop. Again, the electronics workshop seems to be most relatable, with 
chemistry second and mechanical third. The data from 2012 carries the same limitations as listed 
above. 
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Figure 17 - Relatability of Careers 
It is interesting to note that the numbers imply that the participants found the workshops more 
enjoyable than relatable as a career. In 2015, for example, the average rating of the Electrical 
workshop was 3.88 out of 4. However, average response for relatability was only 3.48 out of 4, a 
difference of .4 (or 13.33 percent of the available range) in favor of enjoying the workshop rather 
than relating to the job experience. 
 
Although the responses did suggest that many of the girls could better imagine themselves in various 
technological careers, many still could not imagine themselves in a technical trade. For this question, 
the team was given access to data from 2005 – 2015, excluding 2011. This raised the number of 
respondents to a total of 449 girls over the ten years. 
  
 
Figure 18 - Relatability to Apprenticeships in Technical Trades, 2005 – 2015 
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The highest number of girls who could imagine themselves having an apprenticeship in a technical 
trade after going through Girls’ Day, along with the highest number of attendees, was in 2006, with 
61 out of the 72 respondents replying positively. To compare the numbers from year to year, with 
vastly different attendances, a ratio of positive to negative responses was calculated for each year by 
dividing the number of positive responses by the number of negative responses. For every year with 
available data, this ratio was found to be greater than 1, as seen below. 
 
 
Figure 19 - Ratio of Positive Responses to Negative Responses 
A ratio of 1 or greater, or anything that meets or exceeds the red line on the chart, indicates that 
more participants responded positively than negatively for that year. This is encouraging, as it 
suggests that even in years with a high number of negative responses, the majority of girls are still 
able to see themselves in a technical field after completing Girls’ Day. 
 
 
Figure 20 - Relatability to Apprenticeships in Technical Trades, 2012 - 2015 
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It is also useful to consider the past four years separately on this matter, as their programs were 
more similar to each other. As the number of participants grew, so did the number of negative 
responses. As the number of positive responses also grew slightly with the attendance, however, it is 
likely that the increase in negative responses comes from a greater number attendees who would not 
normally be interested in science. This is a positive change, as it means that the event is reaching a 
broader audience, even if many of its participants do not end up deciding to pursue a related career. 
 
For these data points, the highest percentage of positive responses occurred in 2012, with 62.9 
percent of the participants responding “Yes”. This figure dropped to 59.5 percent in 2013, 53.3 
percent in 2014, and finally to 50.0 percent in 2015. The negative responses had a more complicated 
trend, with the number of participants who responded “No” starting at 28.6 percent in 2012, 
dropping to 24.3 percent in 2013, rising again to 40.0 percent for 2014, and then falling back to 35.4 
percent in 2015. The ratio of participants responding “Yes” to participants responding “No” was 
highest in 2013, with over 2.44 times the number of positive responses as negative responses, and 
lowest in 2014, with only 1.33 times the number of positive responses as negative ones. For every 
year, however, the number of positive responses has been higher than the number of negative 
responses. 
 
Those who responded that they could see themselves in such an apprenticeship were also asked 
where they most learned about technical occupations. As seen in the chart below, Girls’ Day is a 
clear outlier compared to the other options. There is also a significant chunk of participants who 
learn about technical occupations from family members. 
 
 
Figure 21 - Sources of Information on Technical Occupations 
This could in some ways be a good sign, as it suggests that Girls’ Day stands out in the girls’ minds 
as a good source of information on technical fields. This means that the program is doing a good job 
of teaching about the fields it covers. However, it may also imply that there are not a lot of other 
sources of such information in their lives. If Girls’ Day, a single-day event with only slices of 
information on a limited number of subjects (when compared to the number of different technical 
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fields possible), is the main source of information on technical fields for these girls, then that 
suggests that they aren’t getting much information on these subjects anywhere else. This means that 
more, varied sources of information on technical fields need to be made available to pre-apprentice-
age girls, so as to help them make a more informed choice. 
 
The girls were also asked whom they talked to the most about their career choices. The majority of 
the girls listed their mother as the main person they communicated with, with the father also being 
listed by many of the girls. As seen in the chart below, friends were listed more often than teachers, 
with only two students in total listing their siblings as their main communication. 
 
 
Figure 22 - Career Choice Communication 
The fact that girls seem to talk more to their mothers than anyone else about their career choices 
may have an effect on the choices they make. 
 
The survey results seemed to confirm several of the observations made during the day. The survey 
results suggest that the electronics section, and specifically the soldering, seemed to be a favorite of 
the attendees, with the chemistry section following close behind. Although still well-liked, the 
mechanical section simply did not hold the same excitement as the other programs did. This is 
consistent with the observations made by the team, as the participants’ interest levels rose and fell in 
the same pattern throughout the three sections. 
 
Girls’ Day seems to be the main source of information on what technical fields are like for most of 
the participants, with the result that more than half of the participants each year could, upon 
finishing the program, see themselves in a technical apprenticeship. A smaller number of 
participants listed family members as sources of information on this topic, and a significantly smaller 
number listed anything else. Additionally, a greater number of participants in both 2014 and 2015 
responded that the person they talked to most about career choice was their mother than the 
number that responded that a family member was their main source of information on technical 
careers. This may also have a negative effect on girls’ interest in technical careers. 
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4.4 Feasibility of Various Aspects of the Plan 
A summary of the findings regarding feasibility can be found in the following list. Each is discussed 
in greater detail below. 
 
 Summer camps are not currently feasible due to budget restrictions, 4.4.1 
 After school programs are hard for NTB to create within local schools, 4.4.1 
 There are not enough female students to create a mentoring program that would be 
successful, 4.4.2 
 Pamphlets educating about engineering would not be wise to send to schools without 
educating teachers, but specific pamphlets to encourage women finishing their 
apprenticeships would motivate them to attend NTB, 4.4.2 
 Social media, Internet, radio and print advertisements would generate local presence for 
NTB, 4.4.3 
 Programs specifically for the women on the NTB campus will create momentum for more 
women to want to be a part of the school as students and staff, 4.4.3 
 Educating parents and teachers can be included in the current outreach programs NTB 
marketing team has in place, 4.4.3 
4.4.1 Not Feasible 
Summer camp is currently not something that NTB can produce because of the limitations of 
money, time, and space needed to create and run a program like what was envisioned. The program 
is intended to be a free camp. If in the future there is more funding available for the school or the 
attitude towards it being a free camp changes, a camp during the summer holiday would be 
beneficial for NTB to create. 
 
An afterschool program would educate girls in primary and secondary school on what engineering is 
and all the options it would give them in the working field, along with creating great projects so that 
they can see what their work resulted in. The limitations behind it are that the NTB staff is too small 
and there are too many schools in the area that the staff could not reach. It could be possible for 
NTB to create a program once every week for students if there is a faculty member willing to take 
that task on.  
4.4.2 Semi Feasible 
NTB does not currently have the number of girls required to produce a mentoring program. When 
the number of female students increases, it will be easier to create a program that would reach many 
girls and create an interest in engineering and specifically NTB. A researcher at NTB suggested 
making male mentors be an option. If a young female student was given the option of connecting to 
a male or female student as their mentor, this project could be feasible because of the number of 
students currently available. 
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Pamphlets educating about engineering will let young female students know what the field is like. 
For primary school girls, pamphlets should be more focused on defining and understanding what 
engineering is and what an engineer does. Secondary school pamphlets, posters, and flyers will be 
more about NTB itself, encouraging them to check out the campus and tour the facilities. The issue 
is that the teachers do not consistently distribute posters and flyers to their students, which would be 
a waste of money and resources to send to these teachers without educating them on the importance 
of engineering first. If there was a pamphlet specified to girls, it could increase their chances of 
wanting to go to an engineering school. After speaking to the marketing department at NTB, the 
team feels that this plan could currently be feasible. NTB already sends home the pamphlets to every 
potential student; the additional cost to create a new pamphlet should be reasonable if there is 
serious interest in targeting girls to attend the school. 
4.4.3 Feasible 
NTB is under strict restrictions from the government on what they can mail home to families; 
unfortunately that includes programs that NTB offers. In today’s technological world, the Internet 
and social media are excellent free ways to gain publicity. It does not cost money to have a presence 
on Facebook, Instagram, Twitter, or other social media sites. It would also be little to no cost to edit 
the NTB website to have a section on Girls’ Day and the role women play at the school. The other 
direction of promotion would be through radio and print ads to reach parents. This requires a cost, 
but after discussing this idea with Regula Roffler, it is likely something that NTB can currently 
afford. 
 
The team discussed the importance of having the women on campus being a close community. A 
women’s lunch would be a way to gather women and create a sense of comradery that allows 
women to connect. The team found this to be a program that could be accomplished because the 
only cost attributed to it was for the food that would be served as a way to attract participation. This 
program can be developed into more of a club or a monthly program with little to no cost, and is 
within NTB’s abilities to create. 
 
The two most important influences on helping students decide what they should choose as a career 
are the parents and teachers. There are information sessions at the school’s three campuses each 
year, and the marketing team goes to roughly 30 schools per year. At the end of these programs, 
there could be information sessions to not only teach the parents and teachers about NTB, but 
engineering as a profession. This program could grow as funding increases.   
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CHAPTER 5: PROPOSALS AND RECOMMENDATIONS  
In this chapter, the team presents proposals for developments to NTB’s recruitment of women. The 
following proposals were created based on the information gathered by the team throughout the 
project. These proposals are not all currently feasible at NTB, but can be put into use once the 
resources are available. All programs can be improved upon and grow according to the needs of 
NTB in the future.  
 
Section 5.1 is dedicated to the recommendations for Girls’ Day, creating ways to build on its 
success.  
 
Section 5.2 focuses on general proposals for NTB. These proposals include changes for current 
programs as well as those programs that can be implemented in the future.  
 
Section 5.3 focuses on summarizing the concepts behind the proposals, and providing a framework 
for anyone who wishes to add to the list of proposals in the future. 
5.1 Girls’ Day Recommendations 
After participating in Girls’ Day, the team analyzed what could be done to improve the program. 
This proved to be a much more difficult task than anticipated as the program was already well-
structured and well-executed. The suggestions here, therefore, are simply things that will take the 
program to the next level. 
 
Girls’ Day as a whole seems to be a very successful program which generates interest for engineering 
in the participants. With a little better organization of each piece, even more interest can be 
generated. If the instructors know exactly what they need to do, the preparation will make the 
leaders less worried about what they need to say and be able to focus on being enthusiastic towards 
the participants. In addition, the more women that can be involved in this project, the better it will 
be at promoting engineering and technical fields as a place for women. Incorporating some of these 
suggestions will help to make this program a centerpiece for the recruitment of women into 
technical fields. The list of recommendations for improving Girls’ Day is as follows, with greater 
detail for each below: 
 
 Hand out stepwise lab procedures for chemistry portion, 5.1.1.1 
 Add more diagrams for the participants to use, 5.1.1.2 
 Change the physical layout of the mechanical event to reduce waiting times, 5.1.2.1 
 Keep the apprentices in charge where possible, 5.1.2.2 
 Bring in more women, 5.1.3.1 
 Collaboration over competition, 5.1.4.1 
 Give out visual mementos, 5.1.4.2 
 Instruct the instructors, 5.1.4.3 
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5.1.1 Chemistry 
The Chemistry section was split into two parts, one before the mechanical section and one after. In 
the first part, the girls set up aluminum knobs for the radio to be dyed by leaving them in an 
oxidizing solution. After the knobs were left to react for an hour or so (while the participants moved 
on to the mechanical section and had a snack break), the girls used aluminum oxidizing dyes to color 
the knobs in their choice of color. 
 
5.1.1.1 Hand out stepwise lab procedures 
The chemistry sections of the day have been consistently popular with past participants, perhaps due 
to the fact that they can visualize the work that was completed. A possible improvement would be 
to have the instructions explained fully before the participants begin working, rather than breaking 
them into pieces. Doing so would let students understand the larger picture of what the smaller tasks 
would be, as well as understanding what each step accomplishes in the program. There would then 
be a lab procedure in front of every participant or for every group so that the participants can see 
the stepwise process of the task. This would be useful because such process sheets are typically 
found in a chemistry lab experiment; having them would help this to be a good depiction of what 
the participants would expect if they chose to study chemistry. 
 
5.1.1.2 Add more diagrams for participants to use 
During the program, there were some diagrams that helped with instructions that could easily be 
expanded. The purpose of this would be to aid in the instruction and understanding of the 
experiment. Diagrams allow the participants to check that their work looks the way it should, and 
helps them understand the effect of each step of the process.  
5.1.2 Mechanics 
For the mechanics section, the girls (under careful watch and instruction) used a machining tool to 
drill holes in the case of the radio. They then used a hand tool to prepare the holes so that they 
could be used for screws. 
 
5.1.2.1 Change the physical layout of the event to reduce waiting times 
The mechanics part of the program has been ranked least popular on average every year so far, and 
was no different at the Girls’ Day that the team participated in. It is difficult to change this program, 
as the limitations center on safety concerns. If the process is made more complex and/or exciting, 
the equipment becomes too dangerous to use unless you are an apprentice or lab worker. To 
increase the level of interest, then, the existing process can be streamlined so that there is less time 
spent waiting around. As before, the instructor should start out with a demonstration of how the 
machine works. To increase the momentum of the program, half of the girls should then start 
drilling the blue part of the radio case while the other half works on drilling the Plexiglas radio 
cover. When each drilling section is done, each girl moves on to making the holes suitable for 
screws. 
 
This can be set up in a small loop, requiring four supervisors and both drilling machines. Each 
machine has a supervisor (be it an apprentice, or research assistant, or whoever is qualified to 
operate the machinery), with one working on drilling holes in the blue casing while the other works 
with the clear Plexiglas. This is laid out below in Figure 23. 
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Figure 23 - Mechanics Section Flowchart 
Setting the workshop up this way would increase enthusiasm, as it would decrease the time the 
participants stand around waiting. 
 
5.1.2.2 Keep the apprentices in charge 
Keeping the apprentices in control of the activities may also be a good idea, as the lower difference 
in age encourages the girls to feel more comfortable and makes it easier to envision themselves in 
the technical field. Along with keeping the apprentices in charge, they could also take some time to 
show participants what projects they are currently working on and possibly demonstrate how certain 
machines work in their lab. This would add more content to the mechanics piece for the program, 
while working around the safety limitations of the workshop. 
 
Keeping apprentices in charge for other portions of the day could also be beneficial. As stated 
before, seeing a relatable role model—i.e., female and close to her own age—can be highly 
encouraging for a girl getting ready to choose her career. 
5.1.3 Electronics 
In the final part of the day, the participants were shown how to measure resistance on a resistor, and 
then given instruction in soldering. They soldered various resistors and diodes on to the control 
board of the radio. When this was done, the girls assembled the radios with the cases and knobs 
from the first two events, then turned them on to test if they played properly. 
 
5.1.3.1 Bring in more women 
The electronics program is consistently the most popular and, as stated in our observations, also the 
most stimulating and rewarding part of the whole day. This is a challenging piece to try to improve 
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upon because it is already so well done, but there are a few small changes that could still be made. 
The program as it is has an electrical engineering professor giving instructions. Currently, there is no 
electrical engineering professor at NTB that is a woman, but if that changes in the future we suggest 
having her lead this piece of the program rather than a male professor. Many of the other volunteers 
for this program were also male; if they are available, it would help to have more women in the 
room to help the participants. Even if there are no women at NTB that are currently studying or 
doing their apprenticeship in electronics, it could be productive to have other women in the room 
just to observe or oversee. As discussed before, the more similar the technicians are to the 
participants, the more the participants can relate to them, and thus see themselves in a technical 
field. 
 
Overall, the electronics portion is the most organized and smoothly-running piece of the day. As the 
girls each year seemed very excited about soldering, there seems to be no reason against keeping the 
content of the program the same.  
5.1.4 Other Pieces of the Program 
During a snack break, participants were given the opportunity to observe an interesting 
demonstration of an NTB student-built robot. This would not necessarily be available every year, or 
every event. However, having a break with an activity like this could be beneficial as a change of 
pace from the day and the radio building to open up participants’ views of what technical fields can 
produce. 
 
In addition to the specific events, the team had a couple of recommendations for the day in general, 
including organization and adding to the mementos for the day. 
 
5.1.4.1 Collaboration over competition 
A portion of the robotics demonstration was dedicated to allowing people to try to operate the 
robot; instead of waiting for volunteers (which may never speak out, depending on how shy the 
participants are and how many people are watching), this could be made into a teamwork exercise. 
For example, turn one girl away from the robot but give her the controller, with the other girls that 
can see the robot guiding her. This would promote collaboration, which is not only an important 
part of engineering and technical fields, but also seems to work better than competition in engaging 
girls’ interest. It is also exciting to work together to produce a successful outcome, and putting the 
girls in teams allows them to laugh with their shared mistakes rather than fearing failure by 
themselves.  
 
5.1.4.2 Give out photographs/visual mementos besides the radios 
The team had the opportunity to create a picture collage using photos taken by the team throughout 
the day. These were printed on A4 paper and laminated for each of the girls to take home as an 
additional memento (the radio, of course, being the first). For each girl, having a picture of herself 
doing technical things can not only make it easier for her to picture herself doing that job full-time, 
but can also serve as a way for her to show her parents or friends that she is more than capable of 
holding that job. The participants seemed receptive to the idea, and all seemed to enjoy seeing the 
pictures of themselves throughout the day; however, there was certainly a lot more interest in the 
radios at the time. 
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It may not be feasible to create a picture collage in the future; having volunteers like this team, 
people who had time to sit around and create a collage, is not a usual occurrence. However, there 
was a photographer present who might be able to do something similar for future years, as the girls 
did seem to appreciate the gesture. A less involved option might be to take pictures of individual 
girls and print one of those for each girl. That way, she still has a picture of herself doing something 
technical, but the people taking the pictures don’t have to spend large amounts of time they do not 
have with photo editing. 
 
5.1.4.3 Instruct the instructors 
There needs to be a plan for each instructor to follow in each of the Girls’ Day programs that 
includes key points that they need to get across to the girls. Each instructor needs to know how to 
approach teaching the participants. Instructors should be given strategies on how best to convey the 
key points they need get participants to retain well before the event begins. It should be explained 
how to deliver instructions, clearly and concisely, to not confuse participants. In addition, they need 
to be taught strategies to make participants comfortable, like being enthusiastic, relatable, and 
positive. Lastly, instructors need to be taught that organization is key in the way they instruct and 
run their activity.  
5.2 Future Outreach Plan for NTB 
After researching, conducting interviews, and analyzing Girls’ Day, the team then generated a future 
outreach plan for NTB. This plan is comprised of eight proposals for recruiting more women to 
study in the Systems Engineering program. The proposals are organized into three categories: 
outside of NTB, inside of NTB, and marketing.  
 
The list of proposals is as follows, with greater detail for each below: 
 
 Increase the Frequency of Girls’ Day, 5.2.1.1 
 Mentoring Program, 5.2.1.2 
 Education for Parents and Teachers, 5.2.1.3 
 Monthly Gathering for Women, 5.2.2.1 
 Shadowing Program, 5.2.2.1 
 Specific Pamphlets for Women, 5.2.3.1 
 Radio/Print Advertisements for Girls’ Day, 5.2.3.2 
 Promotion of NTB, 5.2.3.3 
5.2.1 Outside of NTB 
5.2.1.1 Increase the Frequency of Girls’ Day  
1. Girls’ Day programs throughout the academic year  
2. Different activities for returning participants  
Throughout the teams’ research it was found that Girls’ Day has the most positive response for 
encouraging young girls to pursue a career in engineering. As it currently stands, there are between 
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two and three Girls’ Days per year. This is a limited window for girls to come participate in the 
program, especially because all three of the programs are within one month’s time. The team 
suggests to NTB that there be an increase in the number of Girls’ Day programs and to spread them 
across the academic year. In doing so, more girls have the opportunity to participate and are 
encouraged to return again if they liked the first program they went to. In addition to more 
programs, we suggest that students that return after already participating in a Girls’ Day be given 
another activity to complete besides the radio. This would also encourage students to want to come 
back to create another interesting project and learn more about the engineering field.  
 
The team suggests having the Girls’ Day program be conducted throughout the year as many times 
as possible, all equally spread apart throughout the academic calendar. The most common program 
will be the one where participants make a radio. To encourage more girls to come back to the event, 
the team suggests adding different tasks to the program. Creating different projects, similar difficulty 
to the radio, will show girls there is no limit to what engineering can do. Having more Girls’ Days 
would increase cost and require volunteers to agree to more days than just three a year. The cost will 
also increase for the amount of materials required to make whatever the program creates. The 
program could eliminate these costs by charging the participants.  
 
Camps, in which learning is spread out over several days, are an effective way to increase knowledge 
retention, according to the team’s research. Once the current budget and space-related obstacles 
NTB faces are no longer a factor, implementation of a weeklong program would be ideal.  Each day 
would dive into a new project in a different area of the technical field. Alternatively, the camp could 
be a continuation of one project with many different technical fields included, like an extension to 
Girls’ Day. Either option would explain the different types of careers the engineering field has. The 
tasks included in the camp must be challenging enough to be engaging, but simple enough to not 
cause dejection. This will give the younger students a sense of excitement about engineering that can 
carry on to their decisions later in life. 
 
Creation and hosting of a camp will have significant cost for the materials, the venue, and the 
instructors. There is a need for instructors that are masters of the specific technical fields involved in 
the camp. They will need to be instructed on what type of task they will be teaching and what the 
main topics they make sure participants learn from the activity. Additionally, the proper conduct 
expected of the instructors and other staff for the camp will need to be outlined. A permission form 
for the parents of participants is also necessary to give full disclosure of what the camp includes.  
 
5.2.1.2 Mentoring Program  
1. Each NTB student can write and connect to local girls in the area 
2. Allow local girls to see different projects that NTB students work on  
3. NTB students encourage and guide the local students through choosing an 
apprenticeship 
Through the team’s research in both the United States and Switzerland, it is clear there is a strong 
influence in showing young girls female engineering role models that are close to their age. Seeing 
such a role model helps to instill confidence and belief that they, too, can become an engineer. 
Therefore, we suggest that NTB introduce a mentoring program to provide some of these role 
models. 
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Each student at NTB would be connected to a girl or a class in a local school. The target age group 
for this exercise would be secondary school students who are getting close to the time when they 
need to choose their apprenticeship. This would not require much time commitment from the 
students at NTB, only as much time as it takes to write a short letter every so often, to be able to 
connect to girls that would consider a career in the technical field. This would give the girls an 
opportunity to ask questions and see a clearer picture of what a career in a technical field might be 
like. 
 
Aside from being pen-pals, mentors could also have the opportunity to show girls the projects that 
students and apprentices are currently working on at NTB. This might require more logistical effort 
than the pen-pal idea, as it requires coordination between both the younger and elder students as 
well as any other apprentice or lab manager that is needed to demonstrate a current project. The 
rewards for this, however, could be great, as it would help to increase the visibility of technical 
careers even further. 
 
NTB mentors would also be able to help the young girls decide which apprenticeship they would be 
best suited for, and discuss how they went through the process themselves. It gives young female 
students a mentor, besides their parents and teachers, to look up to for guidance and help while 
making a difficult decision. 
 
If this program were to be strictly limited to female students, there would need to be more female 
students at NTB to have a successful program of any significant size. Regardless of the number of 
female volunteers, however, it seems logical to make this program available to any potential student. 
Opening it up to both boys and girls provides a resource for a greater number of potential students, 
certainly; it also keeps the program from separating the genders farther in interest. As noted earlier, 
creating programs designed only for girls can make them feel further ostracized, and end up 
discouraging rather than encouraging interest. Although this sort of program might be more 
attractive to young girls than to young boys, and should perhaps be designed with that in mind, 
giving anyone the option to participate (both on the side of the NTB students and the secondary 
school students) will yield better results. 
 
To set up a program like this, it is best to go through the students’ teachers (see the following 
section for more on the difficulties associated with this). This requires coordination from a 
representative at NTB, one or several representatives at the relevant schools (usually teachers), NTB 
student volunteers, and the secondary school students themselves. The teachers can ascertain who 
among their classes are interested, and then pass along the e-mail addresses of those students to the 
NTB representative.  If the students have a preference of which gender of student they would most 
like to talk to, that can be passed along as well. The NTB representative can then find their 
volunteers among the population at NTB and assign the e-mail addresses. 
 
It is important for a program like this, which involves students of very different ages interacting, that 
the ground rules are well set out in advance. Mentors and students both need to be aware of their 
roles, and have protections in place to avoid inappropriate conduct or any accusations. Parents of 
the underage students should give permission before their children participate in any such program, 
and mentors need to be held accountable for their conduct. A letter to parents and a separate one to 
the mentors that set out clear guidelines as to what the program is about and the behavioral 
expectations of the students will be required. 
 
 59 
5.2.1.3 Education for Parents and Teachers  
1. Add information sessions for parents and teachers in current programs  
2. Create programs in local schools independent of current ones, specifically for 
teachers 
3. Create open houses for parents to see NTB and discuss what programs are offered 
Throughout this report it has been discussed that the influence that parents and teachers have while 
helping their children/students when deciding their future is most important. Therefore, it is crucial 
to have the parents and teachers be educated on what engineering is and the opportunities it offers 
so that they can be better suited to encourage the student to choose a technical field if it is best for 
them. The small-scale proposal is to add information sessions to educate teachers and parents to the 
programs NTB currently has. There are information sessions at NTB that include a part that talks to 
parents; the idea is to take that discussion and attach it to other programs that NTB has. At the end 
of Girls’ Day, there could be an information session for the parents to discuss what the girls 
accomplished during the day. 
 
A current program the marketing department does is go to local schools and talk to students. While 
there, a small discussion could be given for the teachers on top of the current program. Ideally in the 
future, when funding and resources permit, there will be separate information sessions dedicated to 
parents and teachers. They would be held at NTB and would each include touring the facilities and 
discussing what type of programs are offered at the school. For parents, there would be an emphasis 
on encouraging their children to take a technical apprenticeship and encouraging them to complete 
one if already in one. For teachers, there would be an emphasis on how to incorporate the 
knowledge they gained from the tour and discussion into their classrooms, and how to educate 
students on STEM fields. The outcome of educating local teachers will ideally result in teachers be 
more willing to hand out flyers to their students that discuss engineering and programs that NTB 
holds, or even inspire them to create after school STEM programs.  
 
The parents’ program will include three parts. The first part will be about what engineering is, 
explaining the types of jobs that are available in the technical field. The program will show them 
examples of what their sons and daughters would be doing in the field if they chose that path. Slide 
shows and informational videos in the program would be best in conveying the types of jobs 
engineers do. The second part of the program would be specifically about NTB, showing through 
pictures and videos what exactly the programs of NTB include. The pictures would include current 
projects that the students are working on. The third part of the program would talk about how to 
encourage and support their children to join the technical field if it is the right path for them. 
Samples of conversations about careers between parents and students and a list of information 
sessions for apprenticeships and technical universities should be included in the program. The 
amount of paper handouts that are given to the parents should be limited; too many papers will get 
lost or forgotten. The most important information about the school and potential apprenticeships 
should be on the handouts.  
 
The teacher programs will include three parts as well. The first part will be much like the parents 
program, to educate them about what engineering is. Slide shows and videos clearly explaining what 
the engineering workforce is about will educate the teachers on how to explain that type of career to 
their students. That leads to the next part of the program, which will be to show teachers how to 
implement engineering into their curriculum. It could be small, like just including a discussion of 
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what technical fields are with their classes, or large, like bringing students to NTB to create projects 
with current students and taking advantage of the equipment on the campus. The third part of the 
program would be about how to be supportive of a student wanting to go into the technical field. 
The same handout that the parents get about the contact information for NTB and potential 
apprenticeships should also be given to teachers to pass on to their students. Giving an informative 
flyer like this to students gives them more options for choosing an apprenticeship.  
5.2.2 Inside of NTB 
5.2.2.1 Monthly Gathering for Women  
1. Lunch or meeting open to the entire female population of NTB  
2. Open forum to discuss any issues that the women would like to fix or just 
discussions  
Throughout the teams’ research it has been clear that women and girls often subconsciously and 
consciously feel more comfortable when performing or learning STEM topics while surrounded by 
other women. At the least, knowing other women in a similar situation can provide a good resource 
for women who feel uncomfortable asking men for advice or assistance. To encourage comradery 
and unity amongst the women at NTB, the team suggests conducting women programs. 
 
The programs would be meetings over lunch to discuss anything that the women feel necessary. 
Ideally, these lunches could transform into meetings to discuss activities the women as a group 
would like to conduct or participate in, such as bringing in speakers on relevant topics or so on. The 
open forum lunch meeting could create a sense of togetherness that the women of NTB can discuss 
with potential students, encouraging them that the lack of girls does not mean they will be out of 
place or neglected, but rather they will thrive. 
 
The trial luncheon organized by the team was very successful for gathering a large number of 
opinions on various proposals; in fact, holding such a gathering might be very useful in the future 
for proposing any new additions to the program. Besides this, however, the most productive time to 
hold a meeting like this may be at the beginning of the year, and only annually. Holding a luncheon 
at the beginning of the year allows new students to meet the other female students on campus, so 
that they know later who they can contact if they want to try to get help from a female student. 
Holding it only once also increases the chance that students can make time to attend, and reduces 
the risk of separating the female students out too much, as the year is still beginning. Giving 
brochures to new female students on the first day of may give some information about university 
life, classes and other guidance that might be helpful to them. Having a “women’s representative” 
with her name and contact information on the brochure would be beneficial for the new female 
students as they may feel more supported and in case of an unexpected event, they can contact her 
for help. 
 
Feedback from current students and researchers suggests that women would like to be more 
integrated with men. Inviting male students to this meeting might also be beneficial in order to make 
a better integrated group. However, if an all-female event is held once a year, with mixed events 
possibly added later in the year, the chance for the women of campus to get to know each other 
would still be intact. 
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5.2.2.2 Shadowing Program  
1. Current NTB students allow small group of girls (up to 3) to follow them throughout 
a day at school  
2. Answer questions girls may have about school environment 
3. Tour the entire school and discuss different types of studies offered at NTB  
Similar to the mentoring program, there is a program commonly known as “shadowing” in which 
the student enrolled in the school goes through their usual classes while a student who is interested 
in the school follows and experiences what a typical day would be like if they were a student. This 
program is very similar to a program discussed earlier in this paper, called “take your daughter to 
work day”, where girls learn more about what their parents are doing. Shadowing programs can 
show the girls what engineering actually is and how the learning environment works; doing this on 
NTB’s campus will give the girls an opportunity to understand how they would be a minority and 
give them a realistic view of what their classes would cover. In this program, the students of NTB 
could easily get involved with limited interruption to their day.  
 
The students who are involved in this program should not be only female students. Male students 
should also be involved in this program since some girls may feel more comfortable with them. In 
addition, spending time with male students might show the girls that being surrounded by men is 
not bad. For planning the shadowing program, both male and female volunteer students are needed 
on the NTB campus. Before the program, students at NTB should be informed about this event and 
volunteers should be found. To keep the respective ages of the students as close together as 
possible, first year students are usually the best choice to shadow. 
 
For preparing this program, teachers from surrounding schools should be informed in advance. 
Before attending the program, secondary school students may have to bring a signed attendance 
form from their parents so that their families aware of the trip. Teachers should also be invited in 
order to make sure that their students are all well. The day could start with a tour of the classes and 
laboratories while the NTB student volunteers explain what to expect from the day, as well as what 
to do or not to do. After that, secondary school students would shadow their assigned supervisors. 
If there are not enough volunteer university students, three secondary school students could shadow 
one university student. 
 
In addition to university students, apprentices would also be encouraged to participate in this 
program because they are much closer in age to the secondary school students. The apprentices 
could show the students their projects and how hands-on their jobs are. Ideally, this program will 
attract more students to NTB because it is more personal and interactive than a pamphlet or an 
information session could be. 
 
5.2.3 Marketing  
5.2.3.1 Specific Pamphlet for Women  
1. Pamphlet with testaments from current female NTB students 
2. Realistic pictures of NTB environment  
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3. Avoid using stereotypical “girl” designs  
4. Include the same information as traditional pamphlet 
If there is a pamphlet that is specifically targeting female students completing their apprenticeships 
who are looking to complete their education at the university level, it will ideally make them feel 
wanted at NTB. This pamphlet would need to be carefully executed; otherwise it will not be 
successful. The most important part of a female-specific pamphlet would be to have testimonials 
from current female students that discuss how they enjoy the climate at NTB and how they feel they 
fit in. This would connect to girls who might not feel comfortable being one of the few female 
students at the university level. These pamphlets should not be hot pink covered in flowers showing 
many girls on the NTB campus; this would create a false sense of what the school is actually like. 
Instead, it should have less traditional “girl” designs, and include pictures of a group of students at 
NTB, the majority of them being boys with at least two girls. By having two girls, it is still clear than 
boys are in the majority on campus; however, girls can see that they will not be isolated. In doing so, 
female students would have a better idea of what the school is like. The pamphlet must include 
everything that the pamphlet sent to potential male students does. This way, the pamphlet is geared 
towards female students but is primarily discussing the school and its programs.  
 
The pamphlet should be the same size and cost as the current one distributed by NTB. This way, 
there is not a huge increase in the cost to the school, but the marketing has gone the “extra mile” in 
trying to encourage women. The pamphlet should be set up the same way as the current pamphlet 
with the few minor changes as mentioned above. They should be distributed when the other 
pamphlets are sent to potential students, and not labeled any differently. It may also be useful to 
include the current female students in the creative process. Finding out what would have spoken to 
them the most will give a good basis for what should be included in the pamphlet. The more 
feedback on what the females of NTB like, the better the pamphlet will be, much like any program 
geared towards women. 
 
5.2.3.2 Radio/Print Advertisements for Girls' Day 
1. Short informational ads on local radio stations to reach parents  
2. Newspaper ads to reach parents but also students that did not get information from 
teachers 
The current strategy to promote Girls’ Day is to hand out flyers to schools and guidance counselors. 
This could be effective in a perfect world where the teachers distributed every flyer NTB gave them. 
Unfortunately, that does not happen; therefore, it would be more effective to also create programs 
to reach the parents who hold a large influence on what their children choose for a career path. The 
best way to do this would be through radio and print advertisements, so that parents can hear about 
it on their way to work and read about it in their daily newspaper. The advertisements would need to 
be concise and have a sentence slogan that generates interest to keep reading or listening about how 
this program would be a great opportunity for their daughter.  
 
This proposal would include the school contacting the local St. Gallen radio station and creating a 
time slot for advertising. The length of the ad should be no longer than 45 seconds, and be as short 
as possible while still giving all the important information without being so long as to lose the 
audience’s interest. The crucial information that should be said is the date, time, and location of the 
program as well as a sentence about how the participants will be making and keeping their own 
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functional radio. The ad should conclude with a sentence slogan that stays in the minds of the 
listeners. Something like “if you come to Girls’ Day, you could hear this ad on a radio YOU created 
by yourself”. An additional detail would be to have a female voice in the advertisement.  
 
The newspaper ad would follow the same sizing and frequency that the current NTB newspaper 
advertisements follow. This would mean continuing the relationship with the newspapers that 
currently run NTB advertisements. The ad would be similar to the posters and smaller flyers that 
depict the young woman working on the electrical piece, as seen below in Figure 24. Putting a 
picture of a radio with a participant who made it would be better and not waste as much space in the 
ad explaining the program. The advertisement should include the date, time, and location of the 
program, as well as the links to the NTB social media pages and website where the reader could get 
more information about the program and the school. 
 
 
Figure 24 - Girls' Day Advertisement 
5.2.3.3 Promotion of NTB  
1. Social media presence on Facebook, Instagram, Twitter and more  
2. Dedicate part of NTB website to Girls’ Day and other programs held by the school 
To have a larger local presence and be seen as the top school to attend in the area, the team suggests 
creating a social media and online presence. To do so, the marketing department at NTB will need 
to create a larger social media presence through tools such as Facebook, Instagram, and Twitter, 
which are the top social media sites across the world. Facebook is most commonly used in 
Switzerland as a form of connecting, therefore a page where people can not only see pictures but 
announcements of upcoming events would attract more people than giving flyers to schools and 
hoping they get handed out.  
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The Facebook page should include pictures of students (with their permission), student projects, 
events run by the school, even the lunch for the day. It could include videos of the specific 
programs that the school conducts as well, like Girls’ Day and when the marketing team talks to 
local primary and secondary schools. The school’s contact information should be readily available on 
the page, as well as current updates from the school and the programs it puts on.  
 
The NTB Instagram page should include pictures of the school and the areas of the campus daily, 
and images that are also on Facebook. The Twitter profile for the school should have updates, 
announcements, and exciting facts about engineering, science, or the school. These three social 
media sites are free of charge to create and would be useful marketing tools in this technological age.  
 
In addition to the social media approach to promoting NTB, the team suggests creating a specific 
page on the NTB website for Girls’ Day and other programs. This page would be excellent to give 
more information than the flyers, pamphlets, and social media pages might give out. The younger 
generation is built on communicating through technology in comparison to print and flyers attached 
to the walls; creating an online presence will promote NTB to more students.  
 
For future promotion, once teachers in the area have been educated on engineering and how not to 
project their bias of STEM fields onto their students, pamphlets about what engineering is should be 
given to primary school children and pamphlets about NTB itself should be given to secondary 
school students and those who are completing their apprenticeship. The targeted outreach of 
students will better encourage younger students to become interested in engineering and all that it 
has to offer and the older students to be interested in continuing their education at NTB.   
5.3 Further Recommendations 
The proposals mentioned in this chapter are just a small set of possibilities that can be effective. 
There is a wide range of options that a university can choose to implement, from camps to alumni 
support. The team recommends looking at the National Girls Collaboration Project website, cited in 
the bibliography, for a wealth of resources on STEM programs (NGCP 2002). Also recommended is 
looking at other sources used in the background chapter to get an idea of what would work best, 
from implementing programs to assessing their effectiveness.  
 
In review, the team recommends focusing on programs for specific stages in a girl’s life, from a 
young age to college to a career. For younger students, it is necessary to generate excitement about 
engineering and remove any cultural stigmas about girls being incapable of succeeding in the 
technical field. Marketing strategies geared towards empowering women can be found in 
advertisements around the world, such as the “Like a Girl” Campaign.  
 
Building on that foundation, young female students need to be shown the types of apprenticeships 
available to them in technical fields. Moving from primary to secondary school it is important to 
expose technical careers in a more hands-on approach. Girls’ Day Germany and career fairs are two 
resources that could be used for ideas on how to create a program that accomplishes this.  
 
When focusing on student retention and the environment at the University level, responses from the 
current students suggest that it is essential to integrate the sexes. It is especially important to pay 
 65 
extra care that the women are being taken seriously. Women on campuses where they are a minority 
do not want to be viewed as weak or incapable; all programs that are to be established to improve 
the number of female students need to keep that in mind. Looking at programs that have high 
percentages of female engineering students will give Universities ideas of what they can bring to 
their campuses.  
 
Lastly, educating parents and teachers is a crucial piece to a successful STEM recruitment program 
because they hold the most influence in young students’ decisions to choose careers. Asking 
questions on what the parents feel like they need to know about engineering gives the programs a 
base for topics to touch upon. Implementing a program to change the attitudes of parents and 
teachers may change how they support their children and students.  
 
Increasing the participation of women in STEM fields is a global issue. Encouraging more women 
to pursue a degree in Systems Engineering at NTB is a local instance of this global concern. This 
project researched and connected the two problems to generate a sustainable outreach plan for NTB 
to use in the near and distant future. This team’s research, analysis, and recommendations were done 
in an effort to create such a plan. The interviews and research conducted on this global issue led to 
the findings that allowed the team to create proposals for improvement that were tailored to the 
local environment of Buchs, Switzerland. The recommendations discussed in this report are 
intended specifically for Interstaatliche Hochschule für Technik Buchs (NTB), but may be adapted 
to fit the needs of a different university. 
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Figure 27 - Gender Ratio for Engineering Fields at Oxford, Cambridge and Imperial 
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Figure 28 - Swiss Education System 
  
 76 
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Figure 29 - Post-Event Girls' Day Survey, German, Page 1  
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Figure 30 - Post-Event Girls' Day Survey, German, Page 2 
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Figure 31 - Post-Event Girls' Day Survey, English Translation, Page 1  
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Figure 32 - Post-Event Girls' Day Survey, English Translation, Page 2 
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APPENDIX E: NTB STUDENT INTERVIEWS 
 
Time: 12:30pm – 1:30pm 
Date: 16 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewees: Sarah and Selena 
 
What field of engineering are you studying? 
Sarah: Microtechnology 
Selena: Mechanical Engineering  
 
What made you choose to pursue engineering? 
Sarah: I originally wanted to be a teacher but I got a technical apprenticeship and decided that I 
wanted to be in the technical field  
Selena: My father is in the technical field so he had a large influence on me  
 
Was there any program that encouraged you to be an engineer? 
Sarah: No 
Selena: No just my father  
 
Did many of your classmates want to pursue engineering? 
Sarah: Not a lot at all  
Selena: Most of the women that were in my class are office managers and are already working and 
didn’t go to the university  
 
How do you feel about the lack of women at NTB? 
Sarah: It’s good because if there were more women the classes would be filled with talking instead of 
working  
Selena: It’s good  
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Time: 12:30pm – 12:45pm 
Date: 26 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewees: Jasmine  
 
What field of engineering are you studying? 
She is a 4th year student in Microtechnology bachelors program. Also very interested in Chemistry.  
 
What made you choose to pursue engineering? 
Her father is in electronica engineering so she would watch him when she was younger. In school 
she was always good at mathematics. Her internship really pushed her to pursue engineering because 
it was in chemistry and it was close with a small enterprise working on the coloring of the clothing 
for top brands like H&M.  
 
Was there any program that encouraged you to be an engineer? 
No program that encouraged her but she did see her dad always working on electronics and decided 
to go into technical fields.  
 
Did many of your classmates want to pursue engineering? 
Most of her classmates did non-technical engineering. One girl wanted to go into technical field and 
she ended up doing her internship with Jasmine, then later went on to Zurich to study microbiology.  
 
How do you feel about the lack of women at NTB? 
It doesn’t matter it’s cool that they are more men than women to her.  
 
Suggestions? 
 If the girls are not interested they will not come here  
 More technical days in middle schools 
o There’s no chance of more girls liking it if they’re not exposed to it   
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Time: 1:00pm – 1:20pm 
Date: 26 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewees: Yvonne  
 
What field of engineering are you studying? 
She is in her 4th year studying mechanical engineering earning her bachelor’s degree. Came to NTB 
because it was close to home by train. 
 
What made you choose to pursue engineering? 
When she was younger she liked to shoot targets and one day she though that she should make her 
own gun. She talked with her friends about it and thought it would be good if she went into a 
technical apprenticeship, which she did in drilling, metals and polymechanics. She tried out a bunch 
of different ones, but liked engineering best.  
 
Was there any program that encouraged you to be an engineer? 
No there was nothing like Girls’ Day around when she was deciding on an apprenticeship, that she 
can remember because it was 12 years ago.  
 
Did many of your classmates want to pursue engineering? 
In high school she was the only student interested in engineering. No one else was interested and 
there were only 4 girls.  
 
How do you feel about the lack of women at NTB? 
She says its normal, something that she has dealt with all her life. She thinks it would be okay if there 
were more women here but okay if there weren’t also. There has only been a few moments where it 
has been harder because she was a woman but not a typical problem 
 
Suggestions? 
 Make Girls’ Day more public, go to high schools with it 
o Make workshops at high schools, experiments 
 Change the people’s minds about how engineering is too difficult for women  
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Time: 2:00pm – 2:15pm 
Date: 26 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewees: Francesca  
 
What field of engineering are you studying? 
She is in her 4th year studying microtechnology engineering earning her bachelor’s degree. Came to 
NTB because it was close to home to be able to study microtechnology  
 
What made you choose to pursue engineering? 
Her apprenticeship as a physical/technical assistant really made her interested in pursuing a career in 
the technical field. Her brother was also studying but that didn’t influence her much.  
 
Was there any program that encouraged you to be an engineer? 
No there was no program like Girls’ Day or something like that but had that been an option it 
would have been something she really would’ve enjoyed doing. She did go to a technical high school 
that taught her about her current field of study 
 
Did many of your classmates want to pursue engineering? 
There were only 2 girls in her class in high school and both went onto technical paths (including her 
as one of the two)  
 
How do you feel about the lack of women at NTB? 
There are 3 girls and 9 boys in her class so that is better than most here at NTB and she doesn’t 
think that it is bad or good  
 
Suggestions? 
 Go to schools directly to talk to girls  
o Especially if they don’t live near NTB   
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Time: 3:00pm – 3:20pm 
Date: 6 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewees: Katerina 
 
What field of engineering are you studying? 
Last year bachelors in microtechnology 
 
What made you choose to pursue engineering? 
She really liked technical subjects like math and science and was not good at languages so she went 
into engineering.  
 
Was there any program that encouraged you to be an engineer? 
There was no influence besides her in school. Her family didn’t influence her and she did not have 
any friends that did engineering. She mentioned that she would have liked to go to a Girls’ Day had 
it been available to her  
 
Did many of your classmates want to pursue engineering? 
None of her friends or classmates really wanted to pursue engineering  
 
How do you feel about the lack of women at NTB? 
It’s not affecting her. Girls can be difficult to interact with and men are less complicated to her.  
 
Suggestions?  
 Girls are afraid that they can’t do mathematics well 
o Have to publicize that they can do it too 
o Not all the guys are great at math and etc. – girls can do it to, but have to tell them 
that  
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Time: 4:30pm – 4:45pm 
Date: 26 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Corey Aday  
Interviewees: Sabrina 
 
What field of engineering are you studying? 
First year part time engineering  
 
What made you choose to pursue engineering? 
She saw engineering as a great opportunity because she had been exposed to it by family members 
 
Was there any program that encouraged you to be an engineer? 
She looked at Girls’ Day at the company she was working at, she looked at other jobs that were non-
technical but eventually came back to technical jobs and liked it so much better  
 
Did many of your classmates want to pursue engineering? 
Her high school was small, many people took office jobs and the only other people that took 
mechanical internships were boys  
 
How do you feel about the lack of women at NTB? 
“It’s okay how it is, but if more girls want to do it they should” She also mentioned how it was very 
similar numbers in her apprenticeship but in her apprenticeship class it was nice to have girls there 
 
Suggestions?  
 You have to start earlier to get girls to come to NTB  
o Must start with more girls in the technical apprenticeship first   
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Time: 1:30pm – 1:45pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie  
Interviewees: Jasmin 
 
What made you choose a technical apprenticeship?  
She always liked the arts and crafts part of school and instead of knitting with the rest of the girls in 
her class she took up working with wood with the rest of the boys. It is also more dynamic than a 
desk job, you move around and do different tasks 
 
Where did you learn about technical apprenticeships? 
Her brother is a mechanic and she would talk to her parents about it  
 
Did you do a trial apprenticeship? Where and what was it? 
Her apprenticeship is in mechanics and she came to NTB to try a 4 day period of seeing what it 
would be like to have an apprenticeship here and she really enjoyed it so she decided to come back 
 
Do you think there should be more girls in technical fields? 
She does, she also said that there is an improvement, that’s slow, but girls are becoming technical 
apprentices more now 
 
Suggestions on how to make more girls go into technical fields? 
 Talk to parents more  
 More programs like Girls’ Day because it shows girls what else they can do besides the 
obvious jobs  
 She was not exposed to Girls’ Day because the teacher didn’t tell her about it  
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Time: 1:30pm – 1:50pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie  
Interviewees: Allison 
 
What made you choose a technical apprenticeship?  
Her dad is an engineer and since she was young they would work on little projects together. She was 
interested from a very young age  
 
Where did you learn about technical apprenticeships? 
Her father, the school, her friends, and the career center that talks about different apprenticeships  
 
Did you do a trial apprenticeship? Where and what was it? 
She did her trail apprenticeship at NTB for 4 days and really enjoyed it so she applied and was 
accepted to do her apprenticeship in physics.  
 
Do you think there should be more girls in technical fields? 
“YES” she says that it’s necessary because out of 18 apprentices in her class 3 are women and she 
wants to see more girls here and women are needed in technical fields  
 
Suggestions on how to make more girls go into technical fields? 
 More programs like Girls’ Day  
o Thinks that if more girls are exposed to the program it would change their minds on 
what they want to do 
 Potentially incorporate Girls’ Day like tasks into curriculum at schools 
 Target 9-12 year olds because that’s when you are beginning to make your decisions  
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APPENDIX F: NTB ALUMNI INTERVIEWS 
 
Time: 1:00pm – 1:20pm 
Date: 24 March, 2015 
Place: NTB Buchs 
Interviewer: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewee: Martina Cavegn 
 
Demographics 
What year did you graduate? 
 2014 
What degree(s) did you earn? 
 Bachelor  
 
What field of engineering did you study at NTB? 
Mechanical Engineering 
 
Why did you choose to pursue engineering? Why did you choose NTB? 
Wanted to be a designer since she was young. Her apprenticeship really interested her so she went 
into more of the mechanical technical path.  
Choose NTB because she was able to work and study at the same time and it was close to her job 
  
Were there any programs that encouraged you on this path? 
Girls’ day and the companies she learned about at the Bern NTB location. But she already knew 
what she wanted to do so it didn’t affect her much  
 
Do you know any women who have left the engineering field, and why they did so? 
No 
 
How do you feel about the lack of women at NTB? 
It was never a problem. You stand out when you’re a girl at NTB because there’s not a lot of them   
 
Can you recall any notable challenges in your career that may have been influenced 
by your gender? 
No challenges her classes were mostly women growing up but no challenges here at NTB  
 
Do you have any suggestions for recruiting more women to NTB? 
Let girls continue to do what they like. If they like cars, let them keep playing with cars, do not 
discourage them based on what you believe 
 
Do you think it would have made a difference in your career or in acquaintances’’ 
careers if events such as Girls’ Day had existed when you were going through school? 
Not for her in particular because she had already known for a while what she wanted to do but 
possibly for other people.   
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Time: 1:25pm – 1:40pm 
Date: 24 March, 2015 
Place: NTB Buchs 
Interviewer: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewee: Jenifer Buschor 
 
Demographics 
What year did you graduate? 
2014 
What degree(s) did you earn? 
Bachelor   
 
What field of engineering did you study at NTB? 
Mechanical Engineering 
 
Why did you choose to pursue engineering? Why did you choose NTB? 
She was interested in studying something that is composed of many different skills. Her 
construction apprenticeship also really encouraged her to pursue a technical path. She was also good 
at math and science.  
Chose NTB because it was close to where she lived and participated in a day where you could get 
information from the school. It also cost less  
 
Were there any programs that encouraged you on this path? 
No 
 
Do you know any women who have left the engineering field, and why they did so? 
She knows men and women who have done it. It is a difficult field that is not for everyone  
 
How do you feel about the lack of women at NTB? 
It isn’t an issue for her because her apprenticeship was the same demographic wise  
 
Can you recall any notable challenges in your career that may have been influenced 
by your gender? 
No all of her teams and teachers were encouraging  
 
Do you have any suggestions for recruiting more women to NTB? 
No  
 
Do you think it would have made a difference in your career or in acquaintances’’ 
careers if events such as Girls’ Day had existed when you were going through school? 
Possibly  
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APPENDIX G: NTB RESEARCH ASSISTANT INTERVIEWS 
 
Time: 12:30pm – 12:45pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie 
Interviewee: Ramona Bernet – Chemistry 
  
How long have you been working at NTB? 
3.5 years 
 
Why did you choose to work at NTB? 
She lives next to Buchs and really liked the job description  
 
Where/what was your apprenticeship? 
Her apprenticeship was in the chemical industry about an hour away specifically the polymer 
business  
 
She didn’t have anything like Girls’ Day. There was a ‘bring your child to work’ day but that didn’t 
happen for her because her father didn’t work.  
 
What made you choose to pursue a career in a technical field? 
She was always more interested in technical fields than the other subjects. Never liked languages so 
she choose to work in the technical field.  
 
Can you recall any notable challenges in your career that may have been based on 
your gender? 
There were a few challenges being a female. The companies that she works with while here at NTB 
are weary because she is young and a female. Also the older men that are chemist have a hard time 
trying to see a young woman doing their job but young men don’t have an issue with it.  
 
Suggestions? 
 Girls’ Day because it opens up options for girls to work in different fields  
 Talk to the teachers because they have such a big role  
o Have them tell girls all different jobs because there so much more you can do  
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Time: 12:45pm – 1:00pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie 
Interviewee: Cornielia Nef – Micro technology Research Engineer  
 
How long have you been working at NTB? 
Since September  
 
Why did you choose to work at NTB? 
After she did her Ph. D in physics she wanted something that was more hands on that gave you 
freedom to research different things. She saw that at NTB you did more research than at other 
schools and had a wider range of topics than at a company  
 
Where/what was your apprenticeship? 
She did two. One was in Denmark doing photonics and the other was in Switzerland working with 
Empar federal institution that worked with fibers  
 
What made you choose to pursue a career in a technical field? 
She was always fascinated by science when she was younger. There were some visiting days at ETH 
that she went to specifically for girls so she could check out that labs  
 
Can you recall any notable challenges in your career that may have been based on 
your gender? 
There was one instance where a fellow Ph. D student didn’t believe that women should be in science 
fields. 
 
Suggestions? 
Don’t make things too girly it will push people away  
 Make more Girls’ Days it would build confidence  
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Time: 1:00pm – 1:15pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie 
Interviewee: Katrin Albrecht – Micro technology Research Engineer (did her masters at NTB) 
 
How long have you been working at NTB? 
7 Years  
 
Why did you choose to work at NTB? 
She comes from Germany and her boyfriend worked in Liechtenstein she found NTB because it 
was close and really liked the fact that she could work and study at the same time.   
 
Where/what was your apprenticeship? 
She did a dental technician apprenticeship  
 
What made you choose to pursue a career in a technical field? 
School pushed her to do math and physics and chemistry. She wanted to do something that was 
practical, technical or medical. Her father had a technical background and her friend was a dental 
technician so she heard about the technical fields from them  
 
Can you recall any notable challenges in your career that may have been based on 
your gender? 
No  
 
Suggestions? 
 Parents are a huge factor in helping girls decide so utilize them  
 Have programs where girls get enough information on technical jobs and what they’ll be 
doing so they understand  
 NTB homepage comic needs to go  
 Statements from girls studying here in pamphlets 
 More Girls’ Day   
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Time: 1:15pm – 1:30pm 
Date: 25 March, 2015 
Where: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie 
Interviewee: Martina Brülisauer – Chemistry Lab Assistant (doing her masters currently)  
 
How long have you been working at NTB? 
2.5 years  
 
Why did you choose to work at NTB? 
She needed to study and work at the same time. NTB was looking for people to make a chemical 
database (ad was in the newspaper) and she got a job. Once she finishes her schooling she has an 
offer to continue working at NTB  
 
Where/what was your apprenticeship? 
Basel Farm called Novalriste Farm. It was all about pharmaceuticals. 2 days were spent in school to 
teach you how to be able to work there and 3 days were spent in the labs. It took 3 years to 
complete and at the end she had to complete a practical and theoretical test.   
 
What made you choose to pursue a career in a technical field? 
She choose a technical field because her dad said that it was the only good job, that it created tons of 
possibilities. She decided at 16 what she wanted to do and her parents had a huge influence on that.  
 
She had a ‘bring your daughter to work’ day but Girls’ Day would bring more possibilities.  
 
Can you recall any notable challenges in your career that may have been based on 
your gender? 
The companies that she works with while here at NTB are weary because she is young and a female. 
Also the older men that are chemist have a hard time trying to see a young woman doing their job 
but young men don’t have an issue with it.  
 
Suggestions? 
 Girls Brochure  
o Don’t make it so different otherwise girls will have unrealistic expectations  
o It would make them think that they are too special  
o Lots of information and easy to read  
 Pictures of girls all over NTB in marketing strategies is dishonest and unrealistic  
 Put Girls’ Day in newspaper  
o More girls would be able to see it  
o Parents could see it and help them decide  
 NTB associated testimonies is the best way to show how good a school is  
 Test marketing strategies   
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Time: 10:10am – 10:30am 
Date: 26 March, 2015 
Where: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, & Analise DeBaie 
Interviewee: Anne Liebold – Mechanical Lab Assistant (doing her masters currently)  
 
How long have you been working at NTB? 
3.5 years  
 
Why did you choose to work at NTB? 
She did her A-levels in Austria and tried to go to a different university but couldn’t pass the entry 
test. Her parents live close to NTB and wouldn’t need housing, so she applied and was accepted one 
week before the school year began.  
 
Where/what was your apprenticeship? 
She did her apprenticeship in mechanics and quality control, economics, and product management  
 
What made you choose to pursue a career in a technical field? 
Everyone in her family has had some technical job or a connection to one, even her grandmother. 
They had supported her for going into a technical career.  
 
She never had a program like Girls’ Day to attend but she already knew she wanted to go into the 
technical fields  
 
Can you recall any notable challenges in your career that may have been based on 
your gender? 
Nothing here at NTB but before when she was younger being the only girl in the class with 16 boys 
was tough. As the boys get older it isn’t an issue 
 
Suggestions? 
 Girls’ Day  
o The girls that are coming are too young 
 Would be better if they go to schools and give everyone a chance to build the 
radios – can’t reach enough women with GD 
 They will show up sometimes if they can skip lessons to go 
o If they never consider that they might like the topics, they won’t come in the first 
place 
o Maybe parents need to tell them to go, so on 
o Only the girls who have interest will come – need to get girls who don’t know they 
have interest 
 Family  
o A girl who doesn’t think she could handle it wouldn’t come here 
o Start programs earlier, so that they believe that women can do men’s jobs 
o A lot of people (boys and girls) never consider any other options – they just know 
what they want to do 
o Needs to happen earlier 
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 And a lot of it comes from parents—keep children open-minded 
 Friend wanted to do it at 14 
 Her parents forbade her to do a technical field because it was not a 
women’s job 
 Need more chances to try it out so they have a better idea of what it’s about 
o Something that they can do on a normal table, nothing dirty or scary – nothing to 
bias girls against it 
 A different kind of girl goes here  
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APPENDIX H: MARKETING INTERVIEWS 
 
Time: 11:00am – 12:00pm 
Date: 25 March, 2015 
Place: NTB Buchs 
Interviewers: Alphan Canga & Analise DeBaie 
Interviewee: Daniela Tormenti 
 
What do you do to promote Girls’ Day? 
 Mail invitations to schools  
 Information centers at NTB 
 Exhibitions at schools 
Where do you send flyers/information? 
 Mail them to elementary schools and teachers  
o It is up to the teachers on whether or not they want to tell the students about the 
programs  
Are there different flyers for different audiences? 
 There’s one flyer that is given to the schools and one little information flyer that is given to 
the teachers but it is out of NTB’s hands what they choose to do with them  
How do you promote NTB? 
 Advertising  
 Presentations at schools  
o Show what the students are working on  
o 30xs a year to different schools  
o ages 12-16 girls and boys – sometimes have parents there  
 typically make something with them (most recent was a lock)  
o hand out flyers and brochures  
o east side of Switzerland / Austria  
 because people do not want to travel far to attend NTB  
 Website  
 Radio  
 Information Days  
o 3 – each for each school (St. Gallen, Buchs, & ________)  
o Send information to houses with potential students. This information is obtained by 
the government and includes boys and girls  
o Invitations are also sent to teachers, guidance counselors and companies with leaving 
apprentices  
Do you do anything geared specifically towards women? 
 There is nothing currently in place that is geared towards women besides the Girls’ Day 
program  
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Do you target any groups besides students/apprentices? 
 After the Ausbildungs program the staff talks with the parents about apprenticeships and 
schooling  
 Sometimes the parents are at the school exhibitions  
 Send information about information days to teachers, guidance counselors and companies 
that have apprentices that are near completion of their program  
Do you have any suggestions for promoting a forum for women?  
 Really interested in helping us with the women’s forum because she says that even though 
there are women here you don’t talk to them much and that’s sad because they could work 
together  
o Send email out  
o Flyer  
o Info monitor around the school  
o Get feedback from participants  
Additional Notes  
 We need to start earlier to get girls more interested in technical fields  
 Austria students come here to get better job opportunities  
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APPENDIX I: REGULA ROFFLER INTERVIEW 
 
Time: 9:00am – 10:00am 
Date: 16 March, 2015 
Place: NTB Buchs 
Interviewers: Corey Aday, Alphan Canga, Analise DeBaie 
Interviewee: Regula Roffler 
 
Why did you start Girls’ Day? 
 Needed to make technical jobs visible 
o It’s difficult to see what they do – can’t get into a workshop/production hall easily 
 Also needed to show girls that this was a job option 
o Industrial revolution – some girls working on low-paying jobs 
o Now: different regulations, fewer hours or cleaner workspaces 
 Government wanted to start federal program 
o Regula started the program at NTB in 2002 
 Depended on own initiative 
o There was an emphasis on not just boys and having equal opportunity 
o Community has equal-opportunity checker now; change in rights changed way in 
thinking 
o 80 participants in St. Gallen for the first Girls’ Day run there (not by Regula), 
organized about the same time  
How did you go about designing the day? How do you plan it out? 
 Found mechanical things on internet 
o Thought soldering could be a cool thing 
o Quality not great on internet kits 
o Starting doing individual things 
 Little projects like electronic dice (sort of) 
 Girls enjoyed it 
 Marketing side became an issue, go to schools 
o Still badly distributed – teachers don’t always care 
o Not enough to just hang posters; need more encouragement 
 Always happy once they’re here 
 Tried different gadgets 
o Never liked things on the computer 
o Liked chemistry very much 
o Try one gadget versus three 
o Tried a game first 
o Loop around wire game 
o Also tried one-week thing 
 Fabricated in-house so everyone had their own thing 
o But it makes it so one person had to work through the night 
 He is no longer here 
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 New people means different ideas 
 Radio started 
o Has been a huge success 
o Material cost has gone up quite a bit, but so has quality of product 
o Can maybe slowly increase price to make it even nicer 
 Everyone has pretty much neglected marketing 
o The girl on the poster is an apprentice 
o Daniela does some marketing 
o But there is no flowchart 
o Low bus factor problem 
 Not a lot of backbone at the moment 
 Might be good to make it its own thing 
What would you do to change Girls’ Day, if you could? 
 More often 
o Not just one project – for repeat students could do something different 
 More challenging 
o Radio has been 2014 and 2015 
 Other gadget ideas 
o Remote control 
o Light/lamp that measures temperature 
 Arduino boards 
 Easy programming, have helpers 
 Lamp indicates different colors for different temperatures 
 Gadgets that didn’t work 
o Anything with computers 
 Temporary tattoos 
 Arduino boards, if it’s connected with something more physical, is ok 
o Kara 
 Programming 
 Keep 
o Chemistry 
o Something that they can maybe do more with when they go home 
o Something real – not just a silly experience, potato radio 
o Don’t just make it entertaining, make it realistic 
Has the length of the program changed over time? 
 Girls’ Day is always a day-long program, on a half-day 
o Would like to have a little bit of selection, not just everyone 
o In March because it’s easier for students to get time off in March because they are 
looking for trial apprenticeships 
 Not as easy in the winter 
 Thirteen weeks off/year  
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APPENDIX J: JULIET DAWNAY INTERVIEW 
 
Time: 1:00pm – 2:00pm 
Date: 5 February, 2015 
Place: Skype 
Interviewers: Corey Aday, Alphan Canga, Analise DeBaie, & Obadiah Munene 
Interviewee: Juliet Dawnay 
 
Why is NTB interested in the STEM project?  
There is a need for engineers in Switzerland. The number of children born has reduced so in the 
next years, it is expected that the number of students will decline and there will be an increased 
competition among universities. In order to have more students here at NTB, we should reach 
women as well so that there will be more women working in STEM fields in the future.  
 
 
What inspired you to come to WPI with this project? 
NTB is an engineering school with projects based on engineering. We do not have projects that fit 
WPI. However, a WPI Alumnus inspired us to come to WPI with this project. In addition, I am 
participating a new Institute for Gender and Diversity so getting feedback from your environment 
will be very useful for us. 
 
Can you tell us more about Girls’ Day? 
The workshop itself is a good success. Letting the girls build a radio is a good level of approach. 
Girls are always impressed by the radio they build. This is a government-funded event because 
government is aware of the situation that there are too few women in STEM fields.  One of the girls 
who attended girls’ day a few years ago is studying physics at university so we may have influenced 
her selection. We have interviewed some girls later and they suggest that girl’s day should be more 
often, maybe three times in a row. This shows that there can be improvement to our program. 
 
 
What do you expect from this project? 
NTB would like you to help them market this event. We want an outside view from you and any 
kind of ideas that could be possible to improve the participation of women at NTB. 
 
 
How many female students are there at NTB? 
There are very few, less than 10. Many of them are part-time engineering students.  
 
Why do you think there are too few female students? 
Economy plays a large role here. If they can easily get a job without going on to study, they may well 
do. Women may not continue to study after apprenticeship because they can find a job. Another 
possible reason for that might be parents. Parents influence the students; they want their children to 
take the first apprenticeship that comes along, maybe by putting pressure on them. Conference for 
parents could be a good approach, mothers especially. You could ask parents how they look at jobs 
and techniques. 
 
 
